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INTRODUCTION 
Statement of Problem 
The state of Iowa experienced economic difGculties during the 1980s. 
Most of these difficulties have been attributed to a recession in the 
agriculture-based economy. This situation has caused many individuals, 
economist and public officials, to stress the need for a more diverse 
economy. 
The potential of Iowa forests to produce a wide range of market 
products makes the forestry sector an attractive candidate for 
diversification. One of the m^or products of forests, timber, is a versatile 
raw material. In the United States, timber forms a major component of the 
materials mix. About 95.8 million short tons of lumber, paper, and board 
were consumed in 1970 exceeding the consumption of other raw materials 
such as aluminum and cement. Timber contributed 6.5 percent to the 
amount of material required per capital in the United States in 1972. This 
amount ranked sixth in importance behind sand and gravel, stone, 
petroleum, coal and natural gas (Ellefson and Stone, 1984). 
This dissertation deals with the timber-based economy of Iowa. It 
has a working hypothesis that the timber-based economy of Iowa provides a 
viable option for economic diversity and expansion. The timber-based 
economy of Iowa refers to the collection of sectors within the economy of 
Iowa in which the production of goods and services is generated primarily 
from the need for and the utilization of timber resources or timber products. 
It consists of both primary and secondary forest industries. 
One of the most important ingredients in making short or long range 
economic plans for a sector of any economy is accurate and adequate 
information. The quality of projections obtained from planning work by 
public or private policy makers depends in part on the kind of information 
used as input in the planning process. Thus, eïTorts to provide policy 
makers with accurate, or reliable data and information are necessary to 
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ensure sound decision making. Unfortunately, current information 
available concerning the economic role of the timber-based economy of Iowa 
is dated and generally inadequate for planning purposes. 
The most recent economic data regarding the timber-based economy 
Iowa were reported by the Forest Industries Committee on Timber 
Valuation and Taxation (1979). The Committee's report contained statistics 
on timber ownership in Iowa, employment, and payroll of the forest 
products industry. It also contains data on capital expenditure and value 
added by manufacture in the forest products industry relative to other 
industries in the state. The report was based on estimates from the State 
Forester's ofSce and data from the United States Department of Commerce 
(USDC) Annual Survey of Manufactures. 
Two USDA Forest Service publications entitled "Primary Forest 
Products Industry and Timber Use, Iowa, 1972" (Blyth and Farris, 1972), 
and "Primary Forest Products Industry and Timber Use, Iowa, 1980" (Blyth 
et al., 1984) provide data on production of sawlogs, veneer logs, pulp wood, 
miscellaneous roundwood, and primary plant residue in Iowa in 1972 and 
1980, respectively. These publications contain information on log imports 
and exports to and from neighboring states. Economic analysis were not 
addressed by these publications. 
In 1980, another work by Spencer and Jakes (Iowa Forest Resources) 
contains data on ownership, diameter and species distribution, growing 
stock volume, removals by products,and projections on growing stock 
volume and timber removals up to the year 2003. Again, economic analysis 
were beyond the scope of their work. 
If the timber-based economy of Iowa is to be considered a viable option 
for economic diversification and expansion by both public and private 
planners, a more detail economic information about the sector will be 
needed. Such information should not be limited to the number of persons 
employed by the sector relative to other sectors, or the amount of value 
added realized in this sector relative to other sectors in the state. The 
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information should include quantification of the linkages or the 
interdependences between sectors of the timber-based economy (TBE) of 
Iowa and other sectors in the state, and of the possible impacts or shocks to 
the state's economy as a result of likely or projected total demand increases 
in any sector of the timber-based economy. 
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OBJECTIVES 
In view of the introduction, the objectives of this study are as follows: 
1. To determine the current structure of the timber-based economy 
of Iowa including its linkage to other sectors of the economy; 
2. To assess the economic importance of the timber-based economy 
of Iowa in terms of impacts or measurable economic factors and 
possible future economic scenarios. 
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LITERATURE REVIEW 
An Overview of Iowa's Economy 
Iowa's economy has well-developed sectors other than the 
agricultural sector. Sectors such as consumer appliances, insurance, real 
estate and services make significant contributions to employment in the 
state. The agriculture industrial complex, however, remains the most 
dominant sector. This complex consists of the production of crops, 
livestock, animal products, feed, farm equipment, and other goods and 
services directly connected with agricultural production (The Federal 
Reserve Bank of Chicago, 1987). 
In 1984, about 6 percent of total personal income earned by lowans 
was from agriculture. About 28 percent of Iowa factory workers were 
employed in food processing and farm machinery manufacturing. The per 
capita income for the state of Iowa between 1960 and 1984 was about the 
same as that for the entire United States. Per capita income for the United 
States grew firom $2,222 in 1960 to $12,090 in 1984, whereas Iowa's per capita 
income grew from $1,983 to $12,707 (Iowa Department of Economic 
Development, 1989). 
Tables 1 and 2 and Figures 1-3, provide Iowa statistics for economic 
sectors of Iowa in terms of employment, payroll, and number of 
establishments. The tables and figures were constructed based on data 
obtained from the U.S. Department of Cormnerce County Business Patterns 
(1986). 
Table 1. Iowa sectors in 1986 by major group 
Sectors Employment Payroll 
($1,000) 
Number of 
establishments 
Agricultural services, 
forestry and fisheries 4,484 71,703 919 
Mining 2,085 54,933 200 
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Table 1. Continued 
Sectors Employment Payroll 
($1,000) 
Number of 
establishments 
Contract construction 31,220 707,487 5,390 
Manufacturing 199,996 4,579,767 3,438 
Transportation and other 
public utilities 45,599 1,012,513 3,369 
Wholesale trade 67,394 1,297,400 6,856 
Retail trade 196,348 1,741,019 19,944 
Finance, insurance, and 
real estate 69,542 1,360,396 6,053 
Services 227,650 2,819,265 21,357 
Unclassified 
establishments 7,929 82,828 4,297 
State totals 852,247 13,727,312 71,823 
7 
Manufacturing 
Others 
Retail trade 
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Figure 1. Contributions to employment by sector group in 1986 
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Table 2. Manufacturing sectors of Iowa in 1986 
Sectors Employment Payroll 
($1,000) • 
Number of 
establishments 
Food and kindred 
products 37,197 796,816 452 
Textile mill products 870 10,995 10 
Apparel and other 
textile products 3,837 45,981 
74 
Lumber and wood 
products 4,904 104,564 
151 
Furniture and fixtures 3,898 88,418 57 
Paper and allied 
products 4,785 115,930 
55 
Printing and publishing 19,500 345,802 754 
Chemical and allied 
products 4878 126,656 
123 
Petroleum and coal 
products 222 5,537 12 
Rubber and 
miscellaneous plastics 
products 
9,576 220,780 125 
Leather and leather 
products 799 7,214 15 
Stone, clay, and glass 
products 4,251 108,907 
273 
Primary metal 
industries 7,480 220,725 72 
Fabricated metal 
products 17,048 375,450 283 
Machinery, except 
electrical 39,997 1,039,215 524 
Electric and electronic 
equipment 21,996 552,273 115 
Transportation 
equipment 7,894 161,870 90 
Instruments and 
related products 1,707 37,988 
46 
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Table 2. Continued 
Sectors Employment Payroll 
($1,000) 
Number of 
establishments 
Miscellaneous 
manufacturing 
industries 
6^7 93,330 118 
Administrative and 
auxiliary 3,920 121,316 89 
Totals 199,996 1,151,785 3,438 
ID 
Employment 
80000 
60000 
40000 
20000 
Manufacturing sectors 
1 = Food and kindred products; 2 = Lumber and wood products, furniture 
and fixtures, paper and allied products; 3 = Printing and publishing; 
4 = Machinery, except equipment; 5 = Electric and electronic equipment; 
6 = Others. 
Figure 2. Employment in manufacturing sectors in 1986 
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In many studies dealing with quantifying the economic role played by 
timber-based economy, sector 2 in Figure 2 is used to represent the timber-
based economy. As will be discussed later on, this broad representation 
often leads to over estimating the actual contributions made by timber-based 
economines. 
20.00% 
1 = Food and kindred products; 2 = Lumber and wood products, furniture 
and fixtures, paper and allied products; 3 = Printing and publishing; 4 = 
Machinery, except equipment; 5 = Electric and electronic equipment; 6 = 
Others. 
Figure 3. Contributions to employment in the manufacturing sector in 
1986 
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The economic performance of Iowa in the 1980s was unsatisfactory 
relative to the previous decade. In constant 1972 dollars, the gross state 
product grew &om $13.4 billion in 1972 to $17.3 billion in 1979. In 1980, the 
gross state product fell to $16.0 billion but increased slightly to $16.3 billion 
in 1984 (Iowa Department of Economic Development, 1986). Between 1986 
and 1988, the economy of Iowa did show signs of improvement. Lower 
interest rates and favorable U.S. dollar exchange rates during these years 
led to expansions in production, manufacturing and exports of farm and 
nonfarm goods (The Institute for Economic Research, 1989). Despite 
improvements, some studies, such as that by Fletcher and Otto (1985), have 
predicted that during the next eleven years, Iowa will lag significantly 
behind the economy of the United States as a whole in terms of new jobs 
created, and that about 75 percent of all jobs created during this period will 
be in services, insurance, finance, and real estate. 
The Forest Resources of Iowa 
The total land area of Iowa is about 35.87 million acres. About 4.1 
percent of this area contained land classified as commercial forest land 
(Merritt, 1980). According to Blyth et al. (1984) a commercial forest land is 
classified as forest land producing or capable of producing industrial wood 
in excess of 20 cubic feet per acre annually. Most of the commercial forest 
land is concentrated in the Northeastern and Southeastern sections of the 
state (Spencer and Jakes, 1980). About 95 percent of the commercial forest 
area is privately owned (Blyth and Farris, 1972). Availability, therefore, of 
timber resources in the future depends to a large extent on the judgement 
and actions of the private individuals. 
In 1954 the total growing stock volume on commercial forest land 
was about 1.3 billion cubic feet, including 4.95 billion board feet of saw 
timber. Between 1954 and 1974, growing stock volume declined to 3.5 billion 
board feet (Spencer and Jakes, 1980). Based on low and high projections 
(Spencer and Jakes, 1980), removals will likely exceed net growth through 
the end of this century. Projections with the "low removals option" suggest 
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that removals will decline from 50.3 million cubic feet in 1973 to 38.4 million 
cubic feet in 2003. Under the "high removals option," removals will decline 
from 50.3 million cubic feet in 1973 to 44.3 million in 2003. Growth was 
projected to decline from 41.3 million cubic feet in 1973 to 32.7 million cubic 
feet to 32.7 cubic feet. 
Timber removals from forested areas does not mean that the timber 
is utilized. Sometimes forested areas are reduced for demographic or 
agricultural reasons, or reasons other than timber utilization. According 
to Spencer and Jakes (1980), a total of 50.3 million cubic feet of timber were 
removed from forests in Iowa in 1973. However, only 26 percent (13.3 
million cubic feet) of the removals were utilized for roundwood products. 
Seventy-one percent was not utilized and 3 percent constitute logging 
residues. 
In terms of actual utilization of timber for various products. Spencer 
and Jakes (1980) reported that of the 13.2 million cubic feet of timber utilized 
in 1973, 54 percent was sawlogs while fuelwood and pulpwood accounted for 
24 percent and 12 percent, respectively. In terms of species utilized in 
manufacturing, the oak species made up the largest portion. Other species 
were elm, cottonwood, soft maple, and ash. 
About 95 percent of the growing stock volume in Iowa is hardwoods. 
Oaks make up 38 percent of that total volume (Spencer and Jakes, 1980). 
Approximately 43 species of hardwoods and 3 species of softwoods make up 
the major composition of Iowa's growing stock volume (BIyth et al., 1984). 
Determining the Economic Role of the 
Timber-based Economy of Iowa 
The Forest Industries Committee on Timber Valuation and Taxation 
reported that an estimated 14,300 persons were employed by forest 
industries in 1978. This figure represented 5.8 percent of total employment 
in all manufacturing industries in Iowa. The committee also reported that 
forest industries contributed 4.3 percent ($428 million), and 3.3 percent 
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($27.6 million) to total value added and total new capital expenditures, 
respectively, by all manufacturing industries in Iowa in 1978. 
Included in the Committee's definition of forest industries were the 
following broad sectors: (1) Lumber and wood products, (2) Furniture and 
fixtures, and (3) Pulp, paper, and allied products. Based on United States 
Standard Industrial Code (SIC), at the four digit level, thete are 13 
industrial sectors included within the category of Furniture and fixtures 
(SIC 25). Among these 13 sectors are Metal household fiimiture (SIC 2514), 
Mattresses and bedsprings (SIC 2515), Metal ofiSce furniture (SIC 2522), 
Metal partitions and fixtures (SIC 2542), and Blinds, shades, and drapery 
hardware (2591). Even though these sectors may use some wood products 
as inputs in production, their final products are primarily nonwood in 
composition. Including them within the category of forest industries 
creates the possibility for over-estimating the actual contributions made by 
the forest industries. 
Input-output analvsis 
Input-output analysis deals with the quantification of the 
interdependences in a regional economy. This concept was illustrated in 
the 1700s when the French economist Francois Quesnay published 
"Tableau Economique." Quesnay illustrated how expenditures can be 
traced through an economy in a systematic way. This concept was later 
developed into a general theory of production (that deals with the 
interdependence of various sectors of an economy) by Professor Wassily 
Leontief (Miller and Blair, 1985). 
Perhaps one of the most effective ways of determining the role or 
importance of a sector within an economy is through impact analysis. 
Impact analysis basically deals with the measurement of shocks on an 
economy or a region as a result of a exogenous changes in demand for the 
output of one or more of the sectors in the economy. Impact analysis can be 
achieved using input-output models (Palmer and Siverts, 1985). 
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Input-output model 
There are three main tables in an input-output model. These tables 
are the transactions table, the direct requirements table, and the total 
requirements table (Hastings and Brucker, 1989). 
Input-output transactions table illustrate the ways in which various 
sectors of an economy interact with each other. They are "constructed from 
data observed for a regional economy (Miller and Blair, 1985). The tables 
are constructed in a way to explicitly consider linkages between all sectors 
in a regional economy. Entries in a column represent the purchases of the 
sector at the top of that column from sectors in the rows listed on the left 
side of the table. Entries in a row represent sales of the sector in that row to 
sectors listed at the top of each column (Trenchi and Flick, 1982). For 
example. Table 3 represents a transactions table of a hypothetical economy 
with two endogenous sectors (1 and 2) and one exogenous sector (H). 
Table 3. Transactions table of a hypothetical three sector economy 
Purchasers/producers 
Zii 
Final 
demand 
Yi 
Total output 
Xi 
Sectors 1 2 (H) 
1 Zll Z12 Yl • Xi 
2 Z21 Z22 Y2 X2 
H HhI HH2 Y3 Ht 
Total Xi X2 YT 
In the first column, Zn, Z12, and Hui represent the purchased 
made by sector 1 from sectors 1, 2, and H, respectively. Reading across the 
first row, Zii, Z12» and represent the sales by sector 1 to sectors 1, and 2, 
and final demand. 
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Mathematically, the structure of a transactions table can be 
represented by a set of n equations with n unkowns. In matrix form, the 
flow from sector i to sector j can be represented by Zy. The summation of 
Zij, where j goes from 1 to n endogenous sectors, plus final demand, Yj, (for 
the output of the i sector) gives the total product, Xj, of the i^h sector (Miller 
and Blair, 1985). Again, in Table 3, the flow from sector 1 to 1 is represented 
by Zii and flow from sector sector 1 to sector 2 is represented by Z12» while 
final demand, which happens to be the flow from sector 1 to sector H in this 
case, is represented by Y^. The total output of sector 1 is, therefore, the sum 
of Zii, Z12, and Y^. This sum is represented by Xi. 
The direct requirements table has a similar format as the 
transactions table. It is constructed by dividing a sector's values of inputs 
purchased from other sectors in the economy by the total value of the 
sector's output. That is, each entry of a column of the transactions table is 
divided by its column total {(Zy / Xj) = (ay)}. The quotient obtained, (ay), for 
each entry is referred to as the technical coefiicient. The technical 
coeflicient indicate the fraction of total expenditure by the sector at the top of 
a column that was spent buying from the sector listed on the left of the table 
(Hastings and Brucker, 1989). 
The direct requirements table can be considered as a set of production 
fruictions for a region's economy. These functions are assumed to remain 
fixed regardless of input prices or how much is being produced. This 
means that economies of scale in production does not exist. Rather, 
production is characterized by constant returns to scale. When inputs are 
increased by n times, outputs are also increased by n times (Kohler, 1982; 
Palmer and Siverts, 1985; Kasal and Magleby, 1988; Hastings and Brucker, 
1989). 
When a sector experiences an exogenous change in final demand, 
direct, indirect, and induced effects occur within the economy. The direct 
effects are the purchases required by a sector facing a change in final 
demand from other sectors in order to meet the change. These effects can 
be obtained from the direct requirements table. The indirect effects result 
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from the use of additional inputs by sectors providing inputs to the sector 
experiencing the change in final demand. The induced effects are the 
effects resulting from owners of businesses, employees, and their 
dependents spending their income in the region of interest. The 
summation of these effects is referred to as the total effects (Palmer and 
Siverts, 1985; Hastings and Brucker, 1989). 
The total effects of a change in final demand in a given sector can be 
obtained from the total requirements table. The total requirements table is 
the Leontief inverse of the intermediate sectors in the direct requirements 
table. In matrix algebra, it takes the following form: (I - A)"l, where I is 
an identity matrix and A is a matrix of technical coefficients associated 
with the processing or intermediate sectors (Miller and Blair, 1985). 
There are basically two types of input-output models. One type is 
referred to as an open model and the other type is referred to as a closed 
model. The open model considers the household sector to be exogenous and 
the closed model consider the household sector to be endogenous to the 
model (Miller and Blair, 1985). Direct and indirect effects can be obtained 
from the open model whereas direct, indirect, and induced effects can be 
obtained directly from the closed model (Palmer and Siverts, 1985; Hastings 
and Brucker, 1989). The theoretical differences between these models will 
not be discussed here. Refer to Palmer and Siverts (1985 ) and Miller and 
Blair (1985) for detailed discussion. 
Various kinds of multipliers can be generated using input-output 
analysis. The most frequent used multipliers are the output, income, and 
employment multipliers. These multipliers estimate the effects of 
exogenous changes in final demand on output, income, and employment, 
respectively. Multipliers generated from an open model are referred to as 
Type I multipliers, and those generated from a closed model are referred to 
as Type II multipliers (Miller and Blair, 1985). 
The use of Type II multipliers requires some caution. These 
multipliers are obtained by assuming that the household sector is 
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endogenous or a processing sector. This means that the household sector 
has fixed technical coefficients. Therefore, household consumption of 
goods and services will be directly proportional to the income it earns 
(Palmer and Siverts, 1985). The consumption of goods and services by an 
individual is not a function of only income. Hence, an individual's 
consumption of goods and services need not be proportional to his or her 
income (Henderson and Quandt, 1980). Because of the assumptions 
associated with the Type II multipliers. Type HI multipliers are used in 
some input-output studies. These multipliers differ from the Type H 
multipliers by the way the induced effects are calculated (Palmer and 
Siverts, 1985). The method of calculating the Type IH multipliers can be 
found in Palmer and Siverts (1985). 
The maginutude of multiplies varies from model to model. 
Generally, the variation in the maginutude of multipliers is influenced by 
the methods used to develop the model. Specific factors that will influence 
the magnitude of multipliers include aggregation scheme, and method of 
regionalization. These factors are discussed by Brucker et al. (1987) and 
Palmer and Siverts (1985). 
Input-output analysis is based on several assumptions. These 
assumptions include the following: (1) The flow of inputs from industry i to 
industry j depends on the total output of industry j; (2) Industries mix 
inputs in fixed proportions; (3) An industry produces a single product ; (4) 
The supply of resources is infinite and perfectly elastic and that resources 
are efficiently employed (Michaels et al., 1987; Hastings and Brucker, 
1989). 
There are two major approaches to constructing regional input-
output models. One approach involves the use of primary data from 
directly surveying all industries or sectors that make up the regional 
economy. The other approach makes use of secondary, non-survey data or 
data from sources such as publications (Michaels et al., 1987). The direct 
survey approach is generally thought to be a superior method for developing 
accurate technical coefficients. However, the money and time 
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commitments required by the direct survey approach often make it difRcult 
to pursue (Kasal and Magleby, 1988). 
The use of input-output models is rising steadily throughout the 
world. It has been promoted by the United Nations as a planning tool for 
less developed countries. The availability of microcomputers capable 
highspeed and extensive computations is also aiding the pirocess. Several 
university researchers throughout the United States are turning to input 
output models to estimate impacts of developmental activities and impacts 
of plant closure (Miller and Blair, 1985; Hastings and Brucker, 1989). 
Some of the strengths in using input-output analysis in assessing the 
importance of a sectors lie in the both the transactions table and the 
multipliers that can be derived. For example, suppose the forest products 
sector is represented by sector 1 in Table 3. The reliance of all intermediate 
sectors (processing sectors or sectors considered endogenous to the model) 
in the economy on output from the forest products sector will be given by the 
row containing sector 1. This reliance translates into the material support 
given by the forest products sector to production within the entire economy. 
Also, since multipliers measure the effect of exogenous changes in demand 
for a sector's output on the rest of the economy, they can be used to measure 
a sector's relative importance. 
Input-output models have been constructed for several regions in the 
United States. Also, commercial firms as well as some public agencies in 
the U.S. have constructed models for various regions of the U.S. Among 
the input-output systems developed by public agencies in the U.S. is 
IMPLAN. IMPLAN, developed by the USDA Forest Service, is a computer-
based system capable of constructing a set of regional accounts and a 
respective predictive input-output model for any county or state, or for a 
group of counties or states. It is a major tool for economic impact analysis 
(Palmer and Siverts, 1985). 
One major decision in input-output analysis is the number of sectors 
to include in the model. Models developed for regions that are more 
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developed and having several economic activities will have more sectors 
than models developed for regions with fewer economic activities. Models 
with many sectors are very expensive to construct and also very 
compUcated to handle. This often necessitate some form of aggregation of 
sectors to reduce the size of the model and hence cost. The amount of 
aggregation carried out in a model is usually decided in terms of the 
objectives of the model, the availability of data, and cost of computation 
(Miller and Blair, 1985). The following criteria for aggregating sectors were 
suggested by Palmer and Siverts (1985 ). 
1. Leave sectors disaggregated which will experience an initial impact 
change. 
2. It is appropriate to aggregate sectors that will not have an initial change 
in final demand. 
3. Leave sectors with large total gross output in the impact area 
disaggregated. 
4. Sectors with different single (one) digit Standard Industrial Code (SIC) 
or sectors 
with dissimilar production Amotion or products should not be aggregated. 
5. Area-specialized and high profile sectors should not be aggregated. 
Application of Input-output Model to Forestry 
The USDA Forest Service developed IMPLAN primarily for 
economists or analysts involved in assessing the economic impacts of 
Forest Service management decisions. However, IMPLAN, like other 
input-output models, has wide applications other than forestry related 
concerns (Palmer and Siverts, 1985). 
Michaels et al. (1987) used input-output analysis to determine the 
economic importance of Vermont's sawtimber. In their research, they 
used the USDA Forest Service input-output model (IMPLAN VI. 1) was 
used to conduct a sawtimber analysis. Several sawtimber production 
scenarios in Vermont were considered. These scenarios included 175 
21 
million board feet (MMbf) of sawlogs produced in 1982 in Vermont, and a 
projected production of 388 MMbf for 1995. Direct, indirect, and induced 
impacts for each production scenario were estimated. According to their 
results, every 1 MMbf of sawtimber marketed supported 42 jobs in the 
economy of Vermont. Seventeen of the jobs were in Sawmills and Planing 
Mills (SIC 2421), Veneer and Plywood Mills (SIC 2435), and Household 
Furniture establishments (SIC 2511). The remaining 25 jobs were in 
sectors incurring indirect and induced changes. The version of IMPLAN 
used in the analysis was based on the 1977,466 sector National Technology 
Matrix. 
The fixed technical coefficient assumption implicit in input-output 
models is a key source of error in making long term projections (Schuster 
and Medema, 1989). When input-output technical coefficients are derived 
for a region, they are based on a production technology in existence at a 
point in time. Production technology, however, do change over time. 
Depending on the rate at which technology changes, the technical 
coefficients become less accurate, especially for long term projections. As 
indicated by Schuster and Medema (1989), this is a concern when making 
impact analysis relating forest management ventures which are usually 
long-ranged. Forest economists using input-output analysis must 
therefore recognize this limitation of the technical coefficients and interpret 
results accordingly. Regardless of the limitation of fixed technical 
coefficients for long-range impact analysis, both Schuster and Medema 
(1989) do recognize that input-output analysis is one of the most powerful 
tools available for analyzing the impacts of forestry related activities within 
a defined economy. 
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METHODS 
The Characteristics of the Timber-based Economy of Iowa 
The TBE was characterized in the following manner: (1) The 
concentration of establishments by TEB sector; and (2) The major TBE 
sectors in terms of employment, payroll, and value added. 
Assessing the Economic Importance of the 
Timber-based Economy of Iowa 
In assessing the economic importance of the timber-based economy 
of Iowa, Input-output analysis was used. A computer-based system called 
IMPLAN (1982 version) was used as the basic instrument to develop an 
input-output model for the timber-based economy of Iowa (TBE). 
The IMPLAN model was used because: (1) it was available in the 
Department of Economics at Iowa State University (ISU), (2) it has been 
used by other researchers in evaluating economic impacts of agricultural 
production, sawtimber production, and resource conservation and 
development activities, and (3) because of time and financial constraints. 
Given that the IMPLAN model was a resource of another 
Department at ISU, support and cooperation was sought from Dr. Daniel 
Otto, Associate Professor of Economics, for this phase of the research. 
The role of the TBE was assessed in terms of its link to 
manufacturing in the state, its contribution to employment, payroll, value 
added, and the rate at which the it contributes to employment, payroll, and 
value added in the state for every dollar worth of final demand for its 
output.. 
The link of the TBE to manufacturing in the state was quantified 
using intermediate demand from the TBE sectors. Intermediate demand 
was used because it is the value of a sector's output that goes toward 
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manufacturing in other sectors within the region. Given the implied 
assumption of constant returns inherent in input-output models, using 
intermediate demand is an appropriate way to assess the link between a 
sector and other sectors in terms of it being a provider of inputs for 
production or manufacturing within the region. 
Definition of the Timber-based Economy of 
Iowa and Model Development 
The timber-based economy of Iowa (TBE) is defined as that collection 
of sectors in which the production of goods and services is generated 
primarily firom the need for and the utilization of timber resources or 
timber products. Based on this definition, various sectors in the economy of 
Iowa were selected to form the TBE. 
The four digit U.S. Standard Industrial Code (SIC) was used to select 
the sectors to make up the TBEI. Sectors having characteristics consistent 
with the definition of the TBEI were identified. 
Key input sectors to the TBE and major or high profile sectors in 
Iowa were identified using data fi'om IMPLAN. For each TBE sector, state 
sectors providing material inputs it were identified, and the four state 
sectors providing the most inputs to it were selected (see Appendix B). 
These sectors were classified as the key input sectors to the TBE. All 
sectors outside the TBE whose gross commodity production in 1982 totaled 
at least one billion dollars were identified and classified as major sectors. 
All sectors classified as key input sectors and major sectors were left 
disaggregated at the four digit SIC level. Sectors identified as major sectors 
are given in Table 4. 
Mobile homes (SIC 2451, IMPLAN code 413) and water supply and 
sewerage systems (SIC 4952, IMPLAN code 458) were left disaggregated at 
the four digit SIC level given that they did not fit properly with other sectors 
for aggregation. All other sectors were aggregated based on the two digit 
SIC level (see Appendix C for aggregation scheme). 
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Table 4, Major sectors 
IMPLAN SIC Sectors Gross commodity production 
($mm)^ 
1. 5 Cattle and feed plots 1,913.37500 
2. 7 Hogs, pigs, and swine 2,940.15300 
3. 12 Feed grains 3,231.79500 
4. 21 Oil bearing crops 2,328.84400 
5. 74 15-17 Maintenance and repair 
other facilities 
1,080.62500 
6. 82 2011 Meat packing plants 5,091.24300 
7. 683 2013 Sausages and other 
prepared meats 
1,364.1280 
8. 105 2046 Wet com milling 1,060.78100 
9 296 3353^ Aluminum rolling and 
drawing 
1,153.9070 
10. 332 3523 Farm machinery 2,026.67900 
11. 334 3531 Construction machinery 
and equipment 
1,542.08400 
12. 456 491 Electric services 1,117.87600 
13. 463 Other retail trade 2,816.00000 
14. 467 631 Insurance carriers 1,215.80100 
15. 469 Owner-occupied 
dwellings 
2,722.52300 
16. 470 6&6 Real estate 1,355.75500 
17. 491 58,70 Eating and drinking 
places 
1,589.71400 
18. 503 801 Doctors and dentists 1,064.23800 
19. 504 806 Hospitals 1,099.23800 
^IMPLAN 1982 base year data. 
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Survey 
To apply more recent production data on sawlogs, veneer logs, and 
pulpwood to the model, and to obtain current information on both the flow of 
primary timber products in and out of the state and the characteristics of 
employment and capital expenditure between 1983 and 1987 in the primary 
forest products industry, a questionnaire was sent to all primary forest 
products firms in the state. A listing of all primary forest products firms or 
business was constructed from data from the Iowa Department of Natural 
Resources (Forestry Division), the Directory of Iowa Manufactures, and. 
Forestry Extension, Iowa State University. A total of 125 firms were 
identified. 
The Iowa State University Committee on the Use of Human Subjects 
in Research reviewed this project and concluded that the rights and welfare 
of the human subjects were adequately protected, that risks were 
outweighed by the potential benefits and expected value of the knowledge 
sought, that confidentiality of data was assured and that informed consent 
was obtained by appropriate procedures. 
To obtain a response of 50 percent or greater, support in encouraging 
mills or primary forest products establishments to respond to the 
questionnaire was sought and obtained from the Iowa Wood Industry 
Association. 
A pre-test of the questionnaire was conducted with two sawmills. The 
questionnaires were hand delivered to the sawmills involved in the pre-test. 
Discussions were held with the manager in charge of each mill regarding 
the purpose of the research and the nature of questions to be answered. 
One mill completed and returned the questionnaire while the other mill 
involved in the pre-test did not respond. 
The returned questionnaire in the pre-test indicated that the 
respondent understood the questions. Questionnaires were, therefore, 
mailed out to the remaining establishments identified as primary forest 
product firms or business. Attached to each questionnaire was a letter 
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explaining the objectives of the research. In the letter, firms were assured 
that information received firom them would be kept strictly confidential. A 
return, self-addressed envelope with postage was sent with each 
questionnaire. One written follow-up was made about six weeks after the 
questionnaires were sent to prompt nonrespondents to return the 
questionnaire. See Appendix A for samples of questionnaire and letters. 
Economic Impacts of Sawlogs, Veneer Logs, 
and Fulpwood Production in Iowa 
Even though other roundwood products are produced in the state, 
given historic production of roundwood an the values of roundwood 
products, the production of sawlogs, veneer logs, and pulpwood was 
considered in this research as a major source of influence of the TBE on the 
economy of Iowa. Hence, impact analysis were carried out for sawlogs, 
veneer logs, and pulpwood. 
Sawlog production was divided into two categories - sawlog exported 
and sawlogs processed in Iowa or shipped to mills in Iowa. Veneer log 
production was divided into two categories - veneer log exported and veneer 
logs that were processed in Iowa. This categorization was done to assess 
the impacts of sawlogs and veneer logs that were processed in Iowa versus 
those exported. Pulpwood production was assumed to meet state needs. 
The low level of response from the survey conducted and the lack of 
current data on the production of sawlogs, veneer logs, and pulpwood in 
Iowa necessitated the use of USD A Forest Service data for 1980. Table 5 
presents the volumes of sawlogs, veneer logs, and pulpwood produced in 
Iowa in 1980. 
Estimates of future production were needed to analyze the potential 
impacts of sawlogs, veneer logs, and pulpwood production in Iowa. The 
"high timber removals" projections for Iowa forests made by Spencer and 
Jakes (1980) were used as Aiture roundwood supply to predict future 
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economic impacts of sawlogs, veneer logs, and pulpwood production in 
Iowa. 
Spencer and Jakes (1980) projected that by the year 2003, about 44.30 
million cubic feet of roundwood will be removed from forests in Iowa. They 
assumed that removals for major roundwood products will increase. Also, 
they assumed that utilization of removals will increase above the 26 percent 
rate of utilization in 1973. If utilization for fuelwood is removed from the 
utilization rate of 1973, utilization rate will drop to 20.3 percent for mostly 
sawlogs, veneer logs, and pulpwood. 
Table 5. Production for 1980 
Forest Products Volume^ Volume in 
MMcfb 
Percent of total 
volume 
Sawlogs (export) 8.38 MMbf 1.36 11% 
Sawlogs 55.12 MMbf 8.50 72% 
Veneer Logs 
(export) 2.82 MMbf 0.43 4% 
Veneer Logs 0.98 MMbf 0.20 2% 
Pulpwood 16,784 00 cords 1.31 11% 
Total 11.74 100% 
^Data were obtained from Blyth et al. (1984). MMbf = Million board 
feet (International 1/4" rule). 
^Million cubic feet. The equivlance of 1 cubic foot to 6.5 board feet, 
and 78 cubic feet to a cord was used. 
Two key assumptions regarding the production of sawlogs, veneer 
logs and pulpwood in the year 2003 were made. It was assumed that by the 
year 2003, about 25 million cubic feet of the projected 44.30 million cubic feet 
of removals will be utilized for sawlogs, veneer logs, and pulpwood. 
Implied in this assumption is that the rate of utilization of removals for 
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sawlogs, veneer logs, and pulpwood will increase from between 20 and 26 
percent in 1973 to between 50 and 56 percent in 2003. Also, it was assumed 
that the utilization of these roundwood products will follow the same 
pattern as that of 1980. In other words, the same proportions of production 
for sawlogs, veneer logs, and pulpwood in 1980 were assumed for the year 
2003. Both assumptions were based on the projections made by Spencer and 
Jakes (1980) regarding roundwood removals from forests in Iowa and 
utilization of past removals. Also, roundwood production in Iowa in 1980 
(Blyth et al., 1984) was used to make both assumptions. With these 
assumptions, estimates for production in the year 2003 were made. These 
estimates are presented in Table 6. 
Production for 1980 and the estimated production for 2003 were 
applied to the IMPLAN model developed to estimates the economic impacts. 
Sectors that an economic activity directly impact must be identified 
and the prices for output from the impacted sectors be known to calculate 
economic impacts using IMPLAN. Exported sawlogs and veneer logs were 
assumed to directly impact Logging camps and logging contractors (SIC 
2411, IMPLAN code 160). The processing of sawlogs in state was assumed 
to directly impact sawmills and planing mills (SIC 2421, IMPLAN 161). 
The processing of veneer logs and pulpwood locally was assumed to directly 
impact veneer and plywood sectors (SIC 2435, IMPLAN 166), and 
paperboard mills (SIC 263, IMPLAN 189), respectively. 
There were very limited published price data available for forest 
products produced in Iowa. As a result, several estimates had to be made 
based on National average price estimates. All prices were adjusted to 1982 
prices using the U.S. Department of Labor deflators for the years 1958 
through 1983 (base year = 1977). All calculations regarding prices can be 
found in Appendix D. Products for which prices were estimated include 
sawlogs and veneerlogs for export, products from sawmill and planing 
mills, plywood and veneer, and paperboard. There was not a need to 
estimate prices for sawlogs and veneer logs that were processed locally. 
Given that the processing of sawlogs and veneer logs locally was assumed 
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to impact sawmills and planing mills, and veneer and plywood mills, the 
average price for the output of sawmills and planing mills, and veneer and 
plywood mills were estimated instead. 
Prices used for exported sawlogs and veneer logs were based on 
weighted average stumpage prices for Iowa species. Price information 
used was obtained from Forestry extension,Iowa State University, 
Cooperative Extension Service Bulletin PM 785. 
Table 6. Future production scenario for 2003 
Forest Products Volume^ Volume in 
MMcfb 
Percent of total 
volume 
Sawlogs (export) 18.00 MMbf 2.7 11% 
Sawlogs 117.72 MMbf 18.1 72% 
Veneer Logs 
(export) 
6.50 MMbf 1.0 4% 
Veneer Logs 3.25 MMbf 0.5 2% 
Pulpwood 29,767.42 cords 2.7 11% 
Totals 25.0 100% 
^Data are based on assumptions on future production. MMbf = 
Million board feet (International 1/4" rule). 
^Million cubic feet. The equivlance of 1 cubic foot to 6.5 board feet, 
and 78 cubic feet to a cord was used. 
Price for the final products from sawmills and planing mills was 
based on 1977 value of all U.S. shipments from the sector. The value of all 
shipments was obtained from the 1977 Annual Survey of Manufactures. 
The average price was determined by dividing the value of all shipments by 
the total output from the sector in 1977. Total product estimate was obtained 
from USDA Forest Service publication entitled "U.S. Timber Production 
Trade, Consumption, and Price Statistics 1950-86". The estimated price for 
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the final output the veneer and plywood sector was based on 1982 statistics 
found in USDA Forest Service publication entitled "An Analysis of Timber 
Situation in the United States: 1989-2040." The price estimated for 
paperboard was based on national figures. Total value of shipments for 
1977 obtained from the Annual Survey of Manufactures was divided by the 
total product for 1977 to estimate average price. The estimate of total 
product was obtained from USDA publication entitled "U.S. Timber 
Production Trade, Consumption, and Price Statistics 1950-86." 
Given the assumption that the technical coefficients in input-output 
models remain fixed over a prediction period, the prices used to assess the 
economic impacts were assumed to remain fixed between the two impact 
assessment periods. See Table 7 and Table 8 for data used in the impact 
analysis. 
Current Concerns Regarding the Timber-based Economy of Iowa 
The questionnaire that was sent to primary forest products firms 
included a section on concerns. In order to address some of the concerns 
indicated by the respondents, consultations were held with knowledgeable 
individuals at Iowa State University, the Iowa Department of Natural 
Resources (Forestry Division) and the U.S. Department of Commerce 
(International Trade Division). 
Table 7. Data for 1980 impact assessment 
Forest activity Volume^ Impacted sector Impacted sector's 
average price in $ 
Sawlogs 
(exported) 8.36 MMbf. IMPLAN 160 86.00/Mbf 
Veneer logs 
(exported) 2.82 MMbf. IMPLAN 160 1,114.00/Mbf 
^Blythetal. (1984). 
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Table 7. Continued 
Forest activity Volume^ Impacted sector Impacted sector's 
average price in $ 
Exported 
Sawlogs and 
veneer logs 
11.18 MMbf. IMPLAN 160 345.30b/Mbf. 
Sawlogs 55.12 MMbf. IMPLAN 161 ' 294.46/Mbf. 
Veneer logs 0.98 MMbf. IMPLAN 166 960.00/Mbf. 
Pulpwood 16,784.00 cords 
11,152.12 tonsc 
14,427.11 tonsd 
IMPLAN 189 339.00/ton 
^Weighted average price for exported sawlogs and veneer logs. This 
was used to simplify the model. 
CThe equivalence of 1.505 cords per ton of woodpulp was used. 
(^The equivalence of 0.773 tons of woodpulp per ton of paper was used. 
Table 8. Data for 2003 impact assessment 
Forest activity Volume^ Impacted sector Impacted sector's 
average price in $ 
Sawlogs (export) 18.00 MMbf. IMPLAN160 86.00/Mbf 
Veneer logs 
(export) 6.50 MMbf. IMPLAN160 1,114.00/Mbf 
Exported sawlogs 
and veneer logs 24.5 MMbf. IMPLAN160 345.30b/Mbf 
Sawlogs 117.72 MMbf. IMPLAN 161 294.46/Mbf. 
Veneer logs 3.25 MMbf. IMPLAN 166 960.00/Mbf. 
Pulpwood 39,571.43 cords 
26,293.31 tonsc 
34,014.63 tond 
IMPLAN 189 339.00/ton 
^Blythetal. (1984). 
^Weighted average price for exported sawlogs and veneer logs. This 
was used to simplify the model. 
CThe equivalence of 1.505 cords per ton of woodpulp was used. 
<^The equivalence of 0.773 tons of woodpulp per ton of paper was used. 
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RESULTS AND DISCUSSIONS 
Survey Results 
One hundred twenty-five questionnaires were mailed out to primary 
wood-based establishments. Twenty-eight firms responded to the survey. 
Three questionnaires were returned because the business could not be 
located with the addresses used. Ninety-four businesses did not respond. 
Of the 28 firms that responded, 8 were no longer doing business. 
Sawlogs. veneer logs, and pWpwood production 
Based on the responses received, a total of 5.93 million board feet (MM 
bf), 8.78 MM bf. and 13.31 MM bf. of sawlogs and veneer logs were harvested 
firom forests in Iowa in 1983,1985, and 1987, respectively. Pulpwood 
production for the respondents totalled 1,882 tons, 2,992 tons, and 1,492 tons 
for 1983,1985, and 1987, respectively. See Table 9. 
Table 9. Roundwood production in lowa^ 
Product Volume, million board feet (1/4" International log scale) 
1987 1985 1983 
Hardwoods 
Sawlogs 12.77 8.61 5.89 
Veneer logs 0.29 0.17 0.06 
Total 13.21 8.78 5.93 
Softwoods 
Sawlogs 0.05 » —— 
Veneer logs 0.05 -- —— 
Total 0.082 -- --
Pulpwood 1,492 tons 2,992 tons 1,882 tons 
Others 230 cords 220 cords 15 cords 
^Based on 20 responses from survey conducted. 
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Imports and e?n?Qrt8 of sawlogs and veneer logs 
Sawlogs and veneer logs imports totalled 3.30 million board feet 
(MMbf). in 1983 among respondents. In 1985 and 1987, total sawlogs and 
veneer logs import were 3.69 and 4.56 MM bf., respectively. Total sawlogs 
exported were 288 thousand board feet (Mbf.) in 1985 and 180 Mbf. in 1987. 
The responses did not contain any information on sawlogs exports in 1983. 
Veneer log exports among respondents totalled 51.6,118.8, and 327.6 Mbf. in 
1983,1985, and 1987, respectively. See Tables 11-14 for breakdowns for 
exports by product, species,and markets. 
Among respondents to the survey, most of the veneer logs exported in 
1983,1985, and 1987 went to foreign countries. None of the respondents 
reported sale of sawlogs to foreign countries. 
Table 10. Roundwood imported into lowa^ 
Product Volume, million board feet (1/4" International log scale) 
1987 1985 1983 
Sawlogs 4.52 3.67 3.29 
Veneer logs 0.04 0.02 0.01 
Total 4.56 3.69 3.30 
^Based on 20 responses from survey conducted. 
Table 11. Iowa's domestic sawlog exports® 
Market Volume, thousand board feet (1/4" International log scale) 
1987 1985 1983 
Nebraska 180 288 — 
Totals 180 288 — 
^Based on 20 responses from survey conducted. 
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Table 12. Iowa's domestic veneer log exports^ 
Markets Volume, board feet (1/4" International log scale) 
1987 1985 1983 
Indiana 7,200 - — mm 
15,360 - White, oak 3,600 - White, oak 3,600 - White, oak 
1,200 - Walnut 1,200 - Walnut 1,200 - Walnut 
Illinois 50,400 - Red. oak 37,200 - Red. oak mm 
Michigan 28,800 - — 3,600 - — mm 
Totals 102,960 45,600 4,800 
^Based on 20 responses from survey conducted. 
Table 13. Foreign buyers of Iowa's veneer logs& 
Foreign buyers Volume, board feet (1/4" International log scale) 
1987 1985 1983 
France 18,000 - Elm 14,400 - Elm —— 
Holland 93,840 - White oak 57,600 - White oak 47,400 - White 
oak 
2,400 - Walnut 1,200 - Walnut 1,200 - Walnut 
Japan 18,000- - mm mm 
Korea 36,000 - Walnut mm mm 
West Germany 32,400 - White oak mm mm 
20,400 - Walnut mm mm 
3,600 - — mm mm 
Totals 224,640 73,200 48,600 
^Based on 20 responses from survey conducted. 
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Table 14. Total veneer log exports^ 
Species Volume board feet (1/4" International log scale) 
1987 1985 1983 
Elm 18,000 14,400 —— 
Red oak 50,400 37,200 —— 
White oak 141,600 61,200 49,200 
Walnut 60,000 2,400 2,400 
Others 57,600 3,600 mm m 
Totals 327,600 118,800 51,600 
^Based on 20 responses from survey conducted. 
Employment and capital expenditures 
Objectives of the survey included obtaining data for the 
characterization of employment and capital expenditures in the primary 
forest products industry in the years 1987,1985, and 1983. Results from the 
survey indicated that 82 percent of all the respondents employed between 1 
and 25 persons in 1987 in their individual firms or mills. Twelve percent 
and 6 percent of the respondents employed between 26 and 50, and between 
51 and 100 persons, respectively in their individual firms in 1987. Ten 
percent of all employees in most of the firms that responded were part time 
employees for 1987 as well as 1985 and 1983. See Table 15 for breakdown of 
employment characteristics for 1987,1985, and 1983. 
Capital expenditure was defined as a firm's or a mill's total 
expenditure for new equipment, for modification of existing equipment to 
perform additional tasks, and for expanding plant sized. Thirty-five 
percent of the respondents spent under $5,000 for new capital in their 
individual firms in 1987. Twenty-three percent and 11 percent of the 
respondents spent between $5,001 and $10,000 and between $10,001 and 
$20,000, respectively, for new capital in their individual firms. Table 16 
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gives the breakdown for capital expenditures among respondents for 1987, 
1985, and 1983. 
Again, the low level of response makes it difficult to make a 
generalized conclusion. 
Concerns of respondents 
There were many concerns expressed by respondents. The most 
common concern was the future supply of quality hardwood timber 
resources in the state. Several of the respondents mentioned that the 
supplies of red oak and cottonwood were diminishing. They indicated that 
reforestation efforts in the state were inadequate. Other concerns included 
the disposal of sawmill residues (chips, slabs, sawdust and trimmings), the 
cost of insurance, the cost of freight and the recent state of the farm 
economy. Some respondents wanted to see markets developed for sawmill 
residues, and a more active reforestation program. Obtaining foreign 
markets was a desire of few of the respondents. On the whole, almost all of 
the concerns were directed toward the timber supply in the state. A 
respondent even indicated that any effort towards increasing the number of 
mills and dry kilms would be inappropriate since the current supply of 
timber resources (in the respondent's opinion) is not adequate to support 
such an effort. While opinions on his view may vary, it should however be 
recognized that the underlying factor of the respondent's view is his/her 
concern for competition for a diminishing resource. 
Given the concerns expressed by some respondents regarding foreign 
exports, international trade experts at the United States Department of 
Commerce (USDC) in Des Moines, Iowa, were consulted. The first 
consultation occurred on telephone, followed by a meeting with Sandra 
Raper, a trade specialist at the USDC in Des Moines. The purpose of the 
meeting was to find out how the agency could help wood-based firms obtain 
access to foreign markets. 
Several services were discussed. They included the following; 
Market research - The USDC can provide information on how a product is 
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Table 15. Employment range among respondents 
Employment range Percent of respondents in emp oyment range 
1987 1985 1983 
1-25 82 % 98 
26-50 12 6 7 
51-100 6 0 0 
101-150 0 0 0 
151-200 0 0 0 
Over 200 0 0 0 
Table 16. Capital expenditure among respondents 
Capital expenditure 
range Percent of respondents in expenditure range 
1987 1985 1983 
Under $5,000 35 63 36 
$5,001 - $10,000 23 19 36 
$10,001-$20,000 11 6 7 
$20,001-$30,000 6 0 14 
$30,001-$40,000 0 6 0 
$40,001-$50,000 6 0 0 
$50,001-$72,500 6 0 0 
$72,501-$100,000 6 0 0 
Over $100,000 6 6 7 
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selling in markets around the world, domestic and foreign competition, 
tariff and non-tarif trade barriers, and distribution practices. 
Agent distributor service - The USDC can search for qualified foreign 
representatives for a firm's product. 
World traders data reports - Through this service, the USDC can provide a 
firm with information on its potential trading partners. Such information 
include the credit-worthiness, reliability, and suitability of the potential 
trading partners. 
Between 1987 and 1989, at least two timber-based firms sought and 
received some form of assistance from the USDC regarding foreign 
markets. 
There are fees for each of the service listed above. At the time of this 
writing, the cost for market research was $500. The cost for agent 
distributor service was $125 per country and world trade data reports was 
$100 per firm. 
Input-Output Model 
The model developed firom IMPLAN consisted of 102 sectors. Twenty-
eight of the sectors were timber-based sectors, 19 were major or high profile 
sectors in the state, 15 were key input sectors to the timber-based economy, 
and the rest of the economy was aggregated into 40 sectors. 
Sectors in the TBE include Logging camps and contractors. Sawmill 
and planing mills. Wood household furniture, and paperboard mill. 
Among the key input sectors are Maintenance and repair, Industrial 
chemicals, Adhesives and sealants, and paints and allied products. 
Sectors falling in the category of major sectors were Meat packing plants. 
Feed grains. Oil bearing crops. Hogs, pigs, and swine, and Farm 
machinery. See Tables 17 -19 for TBE sectors. Key input sectors, and Major 
sectors. Table 20 gives all the sectors included in the model. 
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Table 17. The timber-based economy (TBE) of Iowa 
Code Sectors 
IMPLAN SIC 
1. 22 Forest products. 
2. 160 2411 Logging camps and contractors. 
3. 161 2421 SawmiU and planing mills gen. 
4. 162 2426 Hardwood dimension and flooring mills. 
5. 163 2429 Special products mills, N.E.C. 
6. 164 2431 Millwork. 
7. 165 2434 Wood kitchen cabinets. 
8. 166 2435^ Veneer and plywood. 
9. 167 2439 Structural wood members, N.E.C. 
10. 168 2452 Prefabricated wood buildings. 
11. 169 2491 Wood preserving. 
12. 170 2448 Wood pallets and skids. 
13. 172 2499 Wood products, N.E.C. 
14. 173 2441/ 2449 Wood containers. 
15. 174 2511 Wood household furniture. 
16. 180 2521 Wood office furniture. 
17. 183 2541 Wood partition and fixtures. 
18. 188 262 Paper mills except buil. 
19. 189 263 Paperboard mills. 
20. 190 2642 Envelopes. 
21. 191 2647 Sanitary paper products. 
22. 192 266 Building paper and board 
23. 193 2641 Paper coating and glazin. 
24. 194 2643 • Bags, except textile. 
25. 195 2645 Die-cut paper and board. 
26. 197 2648 Stationery products. 
27. 198 2649 Converted paper products, N.E.C. 
28. 199 265 Paperboard containers and boxes. 
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Table 18. The key input sectors 
Code Sectors 
IMPLAN SIC 
1. 74 17-17 Maintenance and repairs. 
2. 215 281 Industrial chemicals.. 
3. 220 2891 Adhesives and sealants. 
4. 225 2821 Plastic materials and resins. 
5. 234 285 Paints and allied products. 
6. 235 291 Petroleum refining. 
7. 244 307 Miscellaneous plastic products. 
8. 322 3429 Hardware, N.E.C. 
9. 325 3495^ Miscellaneous fabricated wire prod. 
10. 446 40 474 
4789 
Railroads and related services. 
11. 457 492 493 Gas production and distribution. 
12. 459 495 4952 Sanitary services and steam. 
13. 461 50 51 Other wholesale trade. 
14. 486 732 7331 
7339 
735 
7399 
Other business services. 
15. 487 731 Advertising. 
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Table 19. The major sectors 
IMPLA 
N 
SIC Sectors 
1. 5 Cattle and feed plots. 
2. 7 Hogs, pigs, and swine. 
3. 12 Feed grains. 
4. 21 Oil bearing crops. 
5. 74 15-17 Maintenance, repair and other facilities. 
6. 82 2011 Meat packing plants. 
7. 83 2013 Sausages and other prepared meats. 
8. 105 2046 Wet com milling. 
9 296 3353-5 Aluminum rolling and drawing. 
10. 332 3523 Farm machinery. 
11. 334 3531 Construction machinery and equipment. 
12. 456 491 Electric services. 
13. 463 Other retail trade. 
14. 467 631 Insurance carriers. 
15. 469 Owner-occupied dwellings. 
16. 470 65-6 Real estate. 
17. 491 58,70 Eating and drinking places. 
18. 503 801 Doctors and dentists. 
19. 504 806 Hospitals. 
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Table 20. The economic sectors 
IMPLAN 
Code 
Standard 
Industrial 
Code 
(S.I.C.) 
Sectors 
1. 1 Aggregated (agg.) other livestock and 
related products. 
2. 5 Cattle feedlots. 
3. 7 Hogs, pigs, and swine. 
4. 11 Agg. other agricultural products. 
5. 12 Feed grains. 
6. 21 Oil bearing crops. 
7. 22 Forest products. 
8. 26 Agricultural, forestry, and fishery 
services. 
9. 27 Landscape and horticultural services. 
10. 38 Agg. mining. 
11. 66 Agg. construction, maintenance, and 
repair. 
12. 74 Maintenance, repair and other facilities. 
13. 77 Agg. ordnance and accessories. 
14. 82 2011 Meat packing plants. 
15. 83 2013 Sausages and other prepared meats. 
16. 84 Agg. other foods and kindred products. 
17. 105 2046 Wet corn milling. 
18. 131 Agg. fabrics, and other textile products. 
19. 160 2411 Logging camps and logging contractors. 
20. 161 2421 Sawmill and planing mills gen. 
21. 162 2426 Hardwood dimension and flooring mills. 
22. 163 2429 Special products mills, N.E.C. 
23. 164 2431 Millwork. 
24. 165 2434 Wood kitchen cabinets. 
25. 166 2435^ Veneer and plywood. 
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Table 20. Continued 
IMPLAN 
Code 
Standard 
Industrial 
Code 
(S.I.C.) 
Sectors 
26. 167 2439 Structural wood members, N.E.C. 
27. 168 2452 Prefabricated wood buildings. 
28. 169 2491 Wood preserving. 
29. 170 2448 Wood pallets and skids. 
30. 172 2499 Wood products, N.E.C. 
31. 173 2441/ 2449 Wood containers. 
32. 174 2511 Wood household furniture. 
33. 175 Agg. other furniture. 
34. 180 2521 Wood office furniture. 
35. 183 2542 Wood partition and fixtures. 
36. 188 262 Paper mills except buil. 
37. 189 263 Paperboard mills. 
38. 190 2642 Envelopes. 
39. 191 2647 Sanitary paper products. 
40. 192 266 Building paper and board. 
41. 193 2641 Paper coating and glazin. 
42. 194 2643 Bags, except textile. 
43. 195 2645 Die-cut paper and board. 
44. 197 2648 Stationery products. 
45. 198 2649 Converted paper products, N.E.C. 
46. 199 265 Paperboard containers and boxes. 
47. 200 Agg. printing and publishing. 
48. 215 281 Industrial inorganic, organic chemicals. 
49. 216 Agg. other chemicals, plastics products. 
50. 220 2891 Adhesives and sealants. 
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Table 20. Continued 
IMPLAN 
Code 
Standard 
Industrial 
Code 
(S.I.C.) 
Sectors 
51. 225 2821 Plastics materials and resins. 
52. 234 285 Paints and allied products. 
53. 235 291 Petroleum refining. 
54. 236 Agg. petroleum related industry. 
55. 240 Agg. rubber and plastics products. 
56. 244 307 Miscellaneous plastics products. 
57. 246 Agg. leather and footwear. 
58. 255 Agg. glass and glass products. 
59. 257 Agg. stone and clay products. 
60. 280 Agg. other metal manufacturing. 
61. 296 3353-5 Aluminum rolling and drawing. 
62. 322 3429 Hardware, N.E.C. 
63. 325 3495-6 Miscellaneous fabricated wire products. 
64. 330 Agg. engines, turbines, and machinery. 
65. 332 3519 Farm machinery and equipment. 
66. 334 3531 Construction machinery. 
67. 371 Agg. electric, communication, and 
electronic components and accessories. 
68. 401 Agg. transportation and equipment. 
69. 413 2451 Mobile homes. 
70. 416 Agg. science and controlling instruments. 
71. 426 Agg. miscellaneous manufacturing. 
72. 446 40 Railroads and related services. 
73. 447 Agg. transportation. 
74. 454 Agg. communications. 
75. 456 491 Electric services. 
76. 457 492 Gas production and distribution. 
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Table 20. Continued 
IMPLAN 
Code 
Standard 
Industrial 
Code 
(S.I.C.) 
Sectors 
77. 458 494 Water supply and sewerage. 
78. 459 495 Sanitary services and steam. 
79. 460 Agg. wholesale and retail. 
80. 461 50 Other wholesale trade. 
81. 463 52-7 Other retail trade. 
82. 464 Agg. finance, insurance agents and 
brokers. 
83. 467 63 Insurance carriers. 
84. 469 Owner-occupied dwellings. 
85. 470 65-6 Real estate. 
86. 471 Agg. hotel, personal & repair services, 
and business services. 
87. 486 732 Other business services. 
88. 487 731 Advertising. 
89. 488 Agg. other business services. 
90. 491 58 Eating and drinking places. 
91. 492 Agg. auto repair and service. 
92. 495 Agg. amusements. 
93. 503 801-3 Doctors and dentists. 
94. 504 806 Hospitals. 
95. 505 Agg. Other health and social services. 
96. 516 Agg government enterprise. 
97. 518 Other federal government. 
98. 521 Other state and local government. 
99. 525 Government industry. 
100. 526 Rest of the world industry. 
101. 527 Household industry. 
102. 528 Inventory valuation adjustment. 
46 
Characteristics of the Timber-based Economy of Iowa 
The concentration of wood-based firms by TBE sector has a wide 
range. The number of firms contributing to a sector's output ranged firom 1 
to 34 in 1982 and 1 to 55 in 1987. The highest concentrations of firms in 1982 
were in sawmill and planing mills (IMPLAN 161, SIC 2421), wood pallets 
and skids (IMPLAN 170, SIC 2448), and paperboard containers and boxes 
(IMPLAN 199, SIC 265). In 1987, the highest concentrations occurred in 
Wood Products, N.E.C. (IMPLAN 172, SIC 2499), followed by Sawmills and 
Planing mills (IMPLAN 161, SIC 2421), Wood Pallets and Skids (IMPLAN 
170, SIC 2448), and Millwork (IMPLAN 164, SIC 2431). Table 21 gives the 
level of concentration of wood-based firms by TBE sector for 1982,1984,1986, 
and 1987. 
Table 21. Concentration of firms by sectors 
IMPLAN Sector Number of firms 
1982» 1984a 1986a 1987D 
1. 22 Forest products - 2 - -
2. 160 Logging camps and 
contractors. 
14 18 18 8 
3. 161 Sawmill and planing 
mills gen. 
34 33 21 54 
4. 162 Hardwood dimension 
and flooring mills. 
6 2 3 18 
5. 163 Special products mills, N.E.C. 
-
-
- 2 
6. 164 Millwork. 19 22 20 51 
7. 165 Wood kitchen cabinets. 20 17 17 41 
^Based of information from the County Business Patterns. 
^Based on information from the Directory of Iowa Manufacturers 
1987-1988. 
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Table 21. Continued 
IMPLAN Sector Number of firms 
1982a 1984a 1986a 1987D 
8. 166 Veneer and plywood. 2C 2C 2C 6 
9. 167 Structural wood 
members, N.E.C. 
3C 3C . 5C 20 
10. 168 Prefabricated wood buildings 
13 9 9 32 
11. 169 Wood preserving. ic 2C 4C 1 
12. 170 Wood pallets and skids. 24 33 28 54 
13. 172 Wood products, N.E.C. 13 17 13 55 
14. 173 Wood containers. 3 ic 2C 15 
15. 174 Wood household furniture. 
6 9 9 48 
16 180 Wood office furniture. 2 2 2 21 
17. 183 Wood partition and fixtures. 
8 6 10 31 
18. 188 Paper mills except buil. - *- 1 -
19. 189 Paperboard mills. 2 2 2 2 
20. 190 Envelopes. 3 3 3 5 
21. 191 Sanitary paper products. 
- - -
-
22. 192 Building paper and board 
4 - 1 • 
23. 193 Paper coating and glazin. 
7 8 9 4 
24. 194 Bags, except textile. 7 6 6 8 
25. 195 Die-cut paper and board. 
- - - 8 
26. 197 Stationery products. 6 4 4 2 
27. 198 Converted paper products, N.E.C. 
5 9 6 17 
28. 199 Paperboard containers 
and boxes. 
21 21 22 33 
^Estimates based on information from the Directory of Iowa 
Manufacturers 1981 -1982,1983 -1984, and 1985 -1986. 
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Some wood-based firms are more diversed than others. These firms 
individually contribute to the output of two or more TBE sectors. For 
example, some firms produce logs (IMPLAN 160, SIC 2411) as well lumber 
(IMPLAN 161, SIC 2421). 
In 1982, Millwork employed more people than any other TBE sector. 
Other leading sectors in employment were paperboard containers and 
boxes (IMPLAN 199, SIC 265), Bags, except textile (IMPLAN 194, SIC 2643), 
Paper coating and glazing (IMPLAN, SIC 2641) and Wood kitchen cabinets 
(IMPLAN 165, SIC 2434). In terms of value added and payroll, the leading 
TBE sectors were Paperboard containers and boxes. Paper coating and 
glazin, Millwork, Bags, except textile and Prefabricated wood buildings 
(IMPLAN 168,  SIC 2452) .  See  Table  22 and Figures  4-7 .  
Table 22. Payroll, value added, and employment in the TBE in 1982& 
Sectors Payroll 
($ 
million) 
Value 
added 
($ million) 
Employment 
1. Forest products 0.7296 5.7062 149 
2. Logging camps and contractors 2.9896 4.5056 59 
3 Sawmill and planing mills gen 2.0475 2.6124 205 
4 Hardwood dimension and 
flooring mills 
0.8735 0.9985 123 
5. Special products mill, N.E.C. 0.0784 0.0898 14 
6. Millwork 31.0104 39.8938 2,016 
7. Wood kitchen cabinets 6.7454 7.8948 423 
8. Veneer and plywood 1.1534 1.5208 65 
9. Structural wood members, 
N.E.C. 
1.0807 1.4391 82 
10. Prefabricated wood buildings 7.3562 9.6765 280 
11. Wood preserving. 0.1130 0.1574 10 
^Figures from IMPLAN base year data. 
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Table 22. Continued 
Sectors Payroll 
($ 
million) 
Value 
added 
($ million) 
Employment 
12. Wood pallets and skids 3.1626 3.8844 282 
13. Wood products, N.E.C. 3.6295 4.7749 357 
14. Wood containers 0.3999 0.4463 75 
15. Wood household furniture 2.1593 2.7813 143 
16. Wood office furniture 0.9688 1.3273 139 
17. Wood partition and fixtures 1.9917 2.3854 121 
18. Paper mills except buil. 0.4740 0.6359 37 
19. Paperboard mills 4.5087 6.3041 170 
20. Envelopes 5.7008 6.8544 85 
21 Sanitary paper products 0.4895 0.9086 15 
22. Building paper and board 0.9497 1.1571 139 
23. Paper coating and glazin 36.0176 54.6648 695 
24. Bags, except textile 22.1102 28.0488 752 
25. Die-cut paper and board 0.0509 0.0822 2 
26. Stationery products 2.4053 2.8549 193 
27. Converted paper products, 
N.E.C. 
2.7967 3.9123 122 
28. Paperboard containers and boxes 167.4450 227.9615 1,772 
Totals 309.4379 423.4791 8,525 
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Employment 
TBE Sectors 
A = Wood kitchen cabinets; B = Paper coating and glazin; C= Bags, except 
textile; 
D = Paperboard containers; E = Millwork; F = Other TBE sectors. 
Figure 4. Employment by TBE sectors in 1982 
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A = Wood kitchen cabinets; B = Paper coating and glazin; C= Bags, except 
textile; D = Paperboard containers; E = MiUwork; P = Other TBE sectors. 
Figure 5. Contribution to employment in the TBE in 1982 
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ŒU Payroll 
B Value added 
TBE Sector 
A = Prefabricated wood buildings; B = Bags, except textile; C = Millwork; 
D = Paper coating and glazing; E = Paperboard containers and boxes; F = 
Others. 
Figure 6. Payroll and value added in TBE sectors in 1982 
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A = Prefabricated wood buildings; B = Bags, except textile; C = Millwork; 
D = Paper coating and glazing; E = Paperboard containers and boxes; F = 
Others. 
Figure 7. Contribution to value added in the TBE in 1982 
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The Economic Importance of the Timber-based Economy of Iowa 
Because multipliers measure the effects of exogenous changes in 
demand for a sector's output on the rest of the economy, they can be used to 
measure the economic importance of sectors within an economy. 
Type I and Type in output, employment, value added, and personal 
income multipliers were derived for the TBE sectors. The 102 sector model 
developed from IMPLAN was used to derive the multipliers. Type I and 
Type ni output and value added multipliers were also derived for the key 
input sectors and the major sectors. According to some researchers, given 
both the Type I and Type III multipliers, the best estimate of a sector's 
multiplier lies some where between the Type I and the Type III estimates. 
The Type I output multipliers and value added multipliers for the 
TBE sectors ranged from 1.153 to 1.356, and from 1.108 to 1.548, respectively. 
Estimates for the Type III output multipliers and value added multipliers 
ranged from 1.264 to 2.208, and from 1.312 to 2.664, respectively. 
In Table 23, Type I output, personal income, and value added 
multipliers are given for the TBE. For example, the output multiplier for 
Logging camps and contractors is 1.3076. This means that the total value of 
production required throughout the economy to meet a one dollar worth of 
increase in final demand for output from Logging camps and contractors is 
$1.3076. In other words, the value of output produced by the economy of 
Iowa that is triggered by an initial dollar increase in final demand for 
output from Logging camps and contractors is $1.3076. A $100,000 initial 
increase in final demand for the output of Logging camps and contractors 
leads to production throughout the economy of Iowa worth $130,760 
($100,000X1.3076). 
The personal income and value added multipliers measure or 
translate the impacts of initial changes in final demand in terms of 
changes in personal income received by household and changes in value 
added (Miller and Blair, 1985; Palmer and Siverts, 1985). The Type I 
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Table 23. Type I multipliers for the timber-based economy of Iowa 
Sectors Output Personal 
Income 
Value 
added 
1. Forest products 1.1647 1.4009 1.1080 
2. Logging camps and contractors 1.3076 1.2719 1.5382 
3. Sawmill and planing mills gen. 1.3009 1.2463 1.3345 
4. Hardwood dimension and flooring 
mills 1.2258 1.1922 1.2712 
5. Special products mills, N.E.C. 1.2563 1.1591 1.2252 
6. Millwork 1.2249 1.3393 1.3874 
7. Wood kitchen cabinets 1.2220 1.2035 1.2677 
8. Veneer and plywood 1.2843 1.2646 1.3357 
9. Structural wood members, N.E.C. 1.2036 1.2878 1.3181 
10. Prefabricated wood buildings 1.2571 1.4030 1.4445 
11. Wood preserving 1.3174 1.4846 1.5478 
12. Wood pallets and skids 1.2185 1.2191 1.2807 
13. Wood products, N.E.C. 1.3170 1.3309 1.4144 
14. Wood containers 1.2872 1.2494 1.3412 
15. Wood household furniture 1.2526 1.2502 1.2939 
16. Wood office furniture 1.3156 1.3631 1.4124 
17. Wood partition and fixtures 1.2684 1.2565 1.3349 
18. Paper mills except buil. 1.2747 1.3059 1.3754 
19. Paperboard mills 1.3355 1.3698 1.4328 
20. Envelopes 1.1599 1.1327 1.1803 
21. Sanitary paper products 1.1984 1.4084 1.3396 
22. Building paper and board 1.3560 1.3010 1.4232 
23. Paper coating and glazin 1.2203 1.2646 1.2757 
24. Bags, except textile 1.2348 1.3073 1.3893 
25. Die-cut paper and board 1.1529 1.2270 1.2132 
26. Stationery products 1.1544 1.1775 1.2423 
27. Converted paper products, N.E.C. 1.2073 1.2475 1.2810 
28. Paperboard containers and boxes 1.2414 1.3376 1.3691 
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personal income multiplier for Logging camps and contractors is 1.2719 
(see Table 23) and the Type III personal income multiplier for the same 
sector is 1.6401 (see Table 24). Given IMPLAN personal income 
multipliers, to calculate the impact of change in final demand for the 
output of a sector on personal income throughout an economy, the sector's 
personal income coefBcient, either direct, indirect, or induced, (see 
Appendix D) is multiplied by the value of change in final demand for the 
sector's output. The resulting product is referred to as the direct personal 
income. The direct personal income is then multiplied by the appropriate 
personal income multiplier to give the change in personal income resulting 
firom the change in final demand (Palmer and Siverts, 1985). For example, 
assume a $100,000 initial increase in final demand for Logging camps and 
contractors output. 
Initial Change = $100,000 
Direct personal income coefficient = 0.1980 
Indirect personal income coefficient = 0.0538 
Type I personal income multiplier = 1.2719 
$100,000 X 0.0538 = $ 5,380 - Indirect personal income 
$100,000 X 0.1980 = $19,800 - Direct personal income 
$ 19,800 X 1.2719 = $25,183.62 - Total income generated. 
Initial Change = $100,000 
Direct personal income coefficient = 0.1980 
Indirect personal income coefficient = 0.0538 
Induced personal income coefficient = 0.0315 
Type ni personal income multiplier = 1.6401 
$100,000 X 0.0538 = $ 5,380 - Indirect personal income 
$100,000 X 0.0315 = $ 3,150 - Induced personal income 
$100,000 X 0.1980 = $19,800 - Direct personal income 
$ 19,800 X 1.4309 = $28,331.82 - Total income generated. 
The same procedure is used to impacts of final demand changes on value 
added and employment. 
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Table 24. Type HI multipliers for the timber-based economy of Iowa 
Sectors Output Personal 
income 
Value 
added 
1. Forest products 1.4697 2.2280 1.3278 
2. Logging camps and contractors 1.4294 1.4309 1.7574 
3. Sawmill and planing mills gen. 1.7274 1.6401 1.9756 
4. Hardwood dimension and flooring 
mills 1.9145 1.7283 
2.2456 
5. Special products mills, N.E.C. 2.3131 1.8218 2.4260 
6. Millwork 1.4619 1.6382 1.8700 
7. Wood kitchen cabinets 1.5631 1.4704 1.7414 
8. Veneer and plywood 1.5251 1.5075 1.7183 
9. Structural wood members, N.E.C. 1.4895 1.6134 1.8259 
10. Prefabricated wood buildings 1.4196 1.6219 1.7902 
11. Wood preserving 1.5767 1.8776 2.1343 
12. Wood pallets and skids 1.6396 1.5775 1.8868 
13. Wood products, N.E.C. 1.7182 1.7444 2.0674 
14. Wood containers 2.2083 1.9600 2.6638 
15. Wood household furniture 1.6112 1.5397 1.7608 
16. Wood office furniture 1.9746 1.9538 2.3081 
17. Wood partition and fixtures 1.6121 1.5247 1.8800 
18. Paper mills except buil. 1.5756 1.6331 1.8822 
19. Paperboard mills 1.5070 1.5621 1.7197 
20. Envelopes 1.2642 1.2090 1.3122 
21. Sanitary paper products 1.2951 1.5831 2.5352 
22. Building paper and board 2.0002 1.8717 1.3963 
23. Paper coating and glazin 1.3161 1.3748 1.4266. 
24. Bags, except textile 1.3791 1.4805 1.6729 
25. Die-cut paper and board 1.3030 1.4039 1.4407 
26. Stationery products 1.4861 1.4959 1.7995 
27. Converted paper products, N.E.C. 1.3919 1.4444 1.5734 
28. Paperboard containers and boxes 1.3127 1.4236 1.5005 
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Within the TBE, sectors with relatively large output multipliers (both 
Type I and Type III) were Special products mills, Wood containers, 
Building paper and board, and wood office furniture. In terms of value 
added. Wood containers, Sanitary paper products. Special products mills, 
and Wood office furniture have relatively large multipliers. 
Type I and Type III employment multipliers for the TBE sectors are given 
in Table 25. The employment coefficients are given in Appendix D. 
Table 25. Employment multipliers for the timber-based economy of Iowa 
Sectors Type I Type III 
1. Forest products 1.1375 1.4006 
2. Logging camps and contractors 2.2632 2.7865 
3. Sawmill and planing mills gen 1.1046 1.3600 
4. Hardwood dimension and flooring 
mills 1.0694 1.3166 
5. Special products mills, N.E.C. 1.0417 1.2826 
6. Millwork 1.211 1.5896 
7. Wood kitchen cabinets 1.1952 1.4715 
a. Veneer and plywood 1.2104 1.4902 
9. Structural wood members, N.E.C. 1.2049 1.4835 
10. Prefabricated wood buildings 1.6148 1.9881 
11. Wood preserving 1.2477 1.5362 
12. Wood pallets and skids 1.1288 1.3898 
13. Wood products, N.E.C. 1.1808 1.4538 
14. Wood containers 1.0641 1.3102 
15. Wood household furniture 1.2276 1.5115 
16. Wood office furniture 1.1563 1.4237 
17. Wood partition and fixtures 1.2397 1.5263 
18. Paper mills except buil. 1.1774 1.4497 
59 
Table 25. Continued 
Sectors Type I Type III 
19. Paperboard mills 1.4384 1.7710 
20. Envelopes 1.4374 1.7701 
21. Sanitary paper products 1.6013 1.9716 
22. Building paper and board 1.0951 1.3484 
23. Paper coating and glazin 1.6047 1.9757 
24. Bags, except textile 1.4302 1.7609 
25. Die-cut paper and board 1.2648 1.5572 
26. Stationery products 1.1143 1.3720 
27. Converted paper products, N.E.C. 1.2678 1.5610 
28. Paperboard containers and boxes 2.2845 2.8128 
The employment coefiScients are interpreted as the number of jobs for 
each million dollar of output. As was explained earlier, the procedure for 
calculating the impacts of changes in final demand on employment is the 
same as those for personal income and value added. However, given 
IMPLAN employment multipliers, caution must be taken when 
interpreting the results. Because the length and number of jobs are not 
consistent among sectors, IMPLAN uses job units employment data and 
not man-year equivalents. When all employment are converted to man-
year equivalents, rather large multipliers could become smaller (Palmer 
and Siverts, 1985). 
For comparison purposes. Type I and Type III output and value 
added multipliers were derived for the key input sectors to the timber-based 
economy of Iowa, and for the major sectors of Iowa. The Type I output 
multipliers for the major sectors ranged from 1.174 to 2.224, and the Type I 
value added multipliers ranged from 1.110 to 3.850. The Type III output 
and value added multipliers for the major sectors, like those for the TBE 
and key input sectors, were slightly larger than the Type I multipliers. The 
GO 
major sectors Type HI estimates for output ranged from 1.221 to 3.136 and 
estimates for value added ranged from 1.135 to 5.126. Tables 26 and 27 give 
these multipliers. 
In 1982, sectors of the TBE were a source of $410.70 million worth of 
inputs for production in the state (see Appendix G). About 76 percent of this 
amount was provided by Paperboard containers and boxes whereas 
Millwork, and Wood kitchen cabinets provided 10 percent and 4 percent, 
respectively. In terms employment, the TBE employed 8,525 persons in 
1982. Total payroll was $309.4379 million and value added was $423.48 
million (see Table 22). Given that all but one of the sectors (Forest products -
IMPLAN 22) in the TBE of Iowa are manufacturing sectors, total TEB 
employment, payroll, and value added were compared with those of other 
manufacturing sectors in the state. Relative to all manufacturing sectors 
in the state, the contributions made by the TBE in 1982 in terms of 
employment, payroll, and value added were 4.02 percent, 5.15 percent, and 
5.09 percent, respectively. Figures 8 -10 compares the contributions made 
by the TBE with other manufacturing sectors in the state in terms of 
employment, payroll and value added. Data used to make these 
comparisons can be found in Appendix F. 
Table 26. Multipliers for the key input sectors 
Sectors Output Value added 
Type I Type III Type I Type 
I I I  
1. Maintenance and repairs 1.1914 1.4561 1.1831 1.4719 
2. Industrial chemicals 1.4261 1.5259 1.5480 1.7203 
3. Adhesives and sealants 1.4505 1.6059 1.7033 2.0169 
4. Plastic materials and 
resins 
1.4642 1.6396 1.5935 1.9030 
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Table 26. Continued 
Sectors Output Value added 
Type I Type III Type I Type 
I I I  
5. Paints and allied 
products 
1.4277 1.5930 1.5225 1.7931 
6. Petroleum refining 1.1768 1.2209 1.8772 2.1409 
7. Miscellaneous plastic products 1.3133 1.4783 1.3345 1.5802 
8. Hardware, N.E.C. 1.1905 1.6070 1.1933 1.6543 
9. Miscellaneous fabricated 
wire prod. 1.1803 1.4388 1.2068 1.5351 
10. Railroads and related 
services 1.3598 1.6211 1.3341 1.5957 
11. Gas production and distribution 1.2461 1.3158 1.2896 1.4628 
12. Sanitary services and 
steam 
1.1916 1.4694 1.1494 1.3848 
13. Other wholesale trade 1.2634 5.8586 1.2143 4.9179 
14. Other business services 1.2532 1.8998 1.2388 1.7828 
15. Advertising 1.1964 1.5115 1.1633 1.4028 
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Table 27. Multipliers for the major sectors 
Sectors Output Value added 
Type I Type in Type I Type 
I I I  
1. Cattle and feed plots 1.6441 1.8659 2.8801 3.9441 
2. Hogs, pigs, and swine 1.8695 3.1355 3.8496 5.1255 
3. Feed grains 1.4225 1.6185 1.5430 1.8437 
4. Oil bearing crops 1.3459 1.5068 1.3231 1.4664 
5. Maintenance and repair 
other facilities 1.1914 1.4561 1.1831 
1.4719 
6. Meat packing plants 2.1931 2.3933 3.5882 4.6454 
7. Sausages and other prepared meats 2.2244 2.4105 2.2463 2.7588 
8. Wet com milling 1.6829 1.8147 2.0268 2.2943 
9. Aluminum rolling and drawing 1.2212 1.2971 1.4034 1.5891 
10. Farm machinery 1.2893 1.4893 1.3358 1.6344 
11. Construction machinery 
and equipment 1.2116 1.3478 1.2844 1.5104 
12. Electric services 1.2180 1.3200 1.1759 1.2845 
13. Other retail trade 1.2248 1.8393 1.1759 1.6308 
14. Insurance carriers 1.5750 1.9350 2.1726 2.8169 
15. Owner-occupied dwellings 1.1819 1.2209 1.1098 1.1352 
16. Real estate 1.1736 1.3032 1.1224 1.2099 
17. Eating and drinking places 1.4894 2.1490 1.4205 2.2913 
18. Doctors and dentists 1.3061 1.5651 1.2865 1.5154 
19 Hospitals 1.3060 1.8502 1.3076 1.8833 
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Employment 
200000 
100000 
Sectors 
A = Farm machinery and equipment; B = Meat packing plants; C = Timber-
based economy; D = Other fUmiture and fixtures; E = Construction 
machinery; F = Others. 
Figure 8. Employment in manufacturing sectors in Iowa in 1982 
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To avoid over-estimating the contributions made by the TEB, the 
Furniture and fixtures sectors were divided into two categories. Furniture 
and fixture sectors who final products were basically wood in nature were 
included among the TBE sectors. Furniture and fixtures sectors who final 
products had minor wood components or no wood component were not 
included among the TBE sectors. They were referred to as Other fiimiture 
and fixtures. 
$ million 
6000 
5000 
4000 -
3000 
2000 -
1000 -
mi Payroll 
0 Value added 
A = Farm machinery and equipment; B = Meat packing plants; C = Timber-
based economy; D = Other fiimiture and fixtures; E = Construction 
machinery; F = Others. 
Figure 9. Payroll and value added in manufacturing sectors in Iowa in 
1982 
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A = Farm machinery and equipment; B = Meat packing plants; C = Timber-
based economy; D = Other ftimiture and fixtures; E = Construction 
machinery; F = Others. 
Figure 10. Relative contributions to value added in manufacturing sectors 
in Iowa in 1982 
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Economic Impacts of Sawlogs, Veneer Logs, 
and Pulpwood Production in Iowa 
It was assumed that the 11.74 million cubic feet of sawlogs, veneer 
logs, and pulpwood produced in 1980 were marketed. See Tables 5 and 7 for 
data. Applying the model to this production scenario, the following 
economic impacts were obtained: 
Direct impacts 
Total gross output 
Payroll 
Value added 
Jobs supported 
$25.9228 million 
$ 6.6691 million 
$ 8.8334 million 
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Indirect impacts 
Total gross output 
Payroll 
Value added 
Jobs supported 
$7.9776 million 
$1.8054 million 
$3.3439 million 
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Induced effects 
Total gross output 
Payroll 
Value added 
Jobs supported 
$10.9951 million 
$ 2.8405 million 
$ 5.9009 million 
184 
Total impacts 
Total gross output 
Payroll 
Value added 
Jobs supported 
$44.8974 million 
$11.3150 million 
$18.0782 million 
798 
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Note that the impacts above is based on the assumption that 15 
percent of the volume above were exported as sawlogs and veneer logs 
(directly impacting Logging camps and contractors), 72 percent were 
processed in sawmills (directly impacting Sawmills and planing mills), 2 
percent were processed into veneer and plywood (directly impacting Veneer 
and plywood mills), and 11 percent were processed into woodpulp (directly 
impacting Paperboard mill). This implies that the assumed points of final 
consumption are Logging camps and logging contractors, Sawmill and 
planing mills. Veneer and plywood mills, and Paperboard mills. An 
impact analysis that will assume final consumption points further below 
the points assumed above will yield higher impacts. This is because input-
output models are backward-linked. If direct impacts are assigned further 
down the chain of consumption, more sectorial linkages are accounted for 
(Palmer and Siverts, 1985). Also, the impacts given above represents 
sawlogs, veneer logs, and pulpwood only. 
To assess Aiture impacts of the state's sales of sawlogs, veneer logs, 
and pulpwood, it was assumed that 25 million cubic feet out of the total 44.3 
million cubic feet projected by Spencer and Jakes (1980) as total removals 
from forests in Iowa by the year 2003, will be marketed as sawlogs, veneer 
logs, and pulpwood. See Tables 6 and 8 for data. Given this assumption 
and production scenario, the following economic impacts can be realized in 
the state: 
Direct impacts 
Total gross output 
Payroll 
Value added 
Jobs supported 
$57.7749 million 
$14.8193 million 
$19.6529 million 
1,149 
Indirect impacts 
Total gross output 
Payroll 
Value added 
$17.7883 million 
$ 4.0347 million 
$ 7.4528 million 
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Jobs supported 197 
Induced effects 
Total impacts 
Total gross output 
Payroll 
Value added 
Jobs supported 
Total gross output 
Payroll 
Value added 
Jobs supported 
$24.1059 million 
$ 6.2276 million 
$12.9372 million 
404 
$99.6690 million 
$25.0816 million 
$40.0430 million 
1,750 
Outside the timber-based economy, the production of sawlogs, veneer 
logs, and pulpwood impacts several sectors. In terms of jobs that are 
supported indirectly, sectors impacted the most are aggregated hotel, 
personal and repair services except auto (see Appendix B), aggregated 
transportation and warehousing, aggregate construction, maintenance 
and repair, and railroad and related services. In terms of jobs that can be 
supported due to induced effects, sectors outside the timber-based economy 
impacted the most are aggregated other health and social services, 
hospitals, eating and drinking places, and aggregated finance, insurance 
agents, and brokers. 
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CONCLUSIONS AND RECOMMENDATIONS 
Conclusions 
As a working hypothesis, this dissertation proposed that the timber-
based economy of Iowa provides a viable option for economic diversity and 
expansion. In view of this hypothesis, the overall objectives this 
dissertation which are, (1) to determine the current structure of the timber-
based economy of Iowa, and (2) to assess the economic role of the timber-
based economy of Iowa, included a sub-objective of providing the necessary 
information to substantiate the hypothesis. 
Variables used to assess the economic importance of a sector and 
whether that sector provides a viable option for diversity or expansion 
depend in part on the objectives of the study. In this dissertation, a 
combination of both Type I and Type in output, employment, and value 
added multipliers, as well as relative employment, value added, and 
payroll, were among the variables used to assess the economic importance 
of the timber-based economy of Iowa, and to substantiate the hypothesis that 
the timber-based economy of Iowa provides a viable option for economic 
diversity and expansion. 
Type I output and value added multipliers for TBE sectors such as 
Logging camps and contractors. Prefabricated wood buildings, and Wood 
office furniture are comparable with output and value added multipliers of 
some major or high profile sectors such as Feed grains, Oil bearing crops, 
and Farm machinery. This means that demand increases for the output of 
some TBE sectors can lead to similar economic impacts resulting from 
increases in demand for output of some major sectors. To illustrate this, 
assume a $100,000 initial increase in demand for each of the following 
sectors: (1) Logging camps and contractors; (2) Wood office furniture; (3) 
Feed grains; (4) and Farm machinery. Note that both Feed grains and 
Farm machinery were classified as major or high profile sectors in the 
state. Applying a combination of both Type I and Type III output and value 
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added multipliera to the assumed $100,000 initial demand increase for each 
sector, the following economic impacts given below were obtained. See 
Appendix H for calculations. 
Sector - Logging camps and contractors 
Total output impact - $130,770 to $142,940 
Total value added impact - $45,900 to $52,441 
Sector - Wood ofi&ce furniture 
Total output impact - $131,560 to $197,460 
Total value added impact - $55,776 to $91,147 
Sector - Feed grains 
Total output impact - $ 142,250 to $161,850 
Total value added impact - $53,958 to $64,474 
Sector - Farm machinery 
Total output impact - $128,930 to $148,930 
Total value added impact - $48,022 to $58,757 
The impacts for the sectors presented above in terms of absolute 
dollar values are not as not as important as their relative values. If, for 
example, markets for Farm machinery were depressed relative to the 
markets for sawlogs and veneer logs, an to increase sales of sawlogs and 
veneer logs could compensate for some of the decline in economy due to 
depressed markets for Farm machinery (all else being equal). 
The TEB accounted for 4.02 percent (8,525) of total employment in 
manufacturing in 1982. Also, it accounted for 5.09 percent ($423.48 million) 
of total value added by manufacturing in the state. Results of the impacted 
analysis carried out in this research indicate that by the year 2003, between 
$27.11 million and $40.04 million in value added can be realized if 25 million 
cubic feet of total removals can be utilized for sawlogs, veneer logs, and 
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pulpwood. This level of production will also support between 1,346 and 1,750 
throughout the economy. Note that the impact analysis assumed that the 
projected 25 million cubic feet of roundwood directly impacted three sectors. 
This level projected of value added and employment can be increased if the 
level of processing of sawlogs and veneer for wood products is extended 
further beyond the impacted sectors (Logging camps and contractors. 
Sawmill and planing mills) assumed in this dissertation. 
Responses to the survey was very low and therefore presents some 
difGculty in making general or broad conclusions. Among respondents, 
however, there was an upward trend in the production of sawlogs and 
veneer logs between 1983 and 1987. Pulpwood production declined during 
the period between 1985 and 1987. Survey results also shows that among 
respondents, between 1983 and 1987, sawlogs and veneer logs imports 
increased. Domestic sawlogs exports among respondents during the period 
between 1985 and 1987 declined while domestic veneer logs exports for the 
period between 1983 and 1987 increased significantly. Also, during the 
period between 1983 and 1987, veneer logs exports to foreign countries 
increased significantly. While the low level of responses makes it difficult 
to make broad conclusions, it can nevertheless be said that the results are 
very encouraging, especially for exports. As indicated by Maki et al. (1982), 
industries that attract money from other regions to its region through 
exports, becomes a part of the region's economic base. Further, industries 
that from a region's economic base play a very important role in economic 
growth and development since they attract new monies that can be used to 
purchase goods and services that are produced in other regions. 
The attractive economic multipliers effects associated with several 
TBE sectors, the past contributions made by the TBE to employment, 
payroll, and to value added in the state, the possible future impacts of 
roundwood production, and the TBE being as source of several million 
dollars worth of inputs for production in the state (see Appendix G), as well 
as a market for several sectors of the economy (see Appendix B), are all 
among manifestations of its importance in the economic fabric of Iowa. It 
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can therefore be concluded that the TBE provides a viable options for 
economic expansion and diversity. 
Recommendations 
In wake of the current survey of the timber resources of Iowa, and 
given the low level of responds to the survey, it is difGcult to fully assess the 
concerns regarding future timber supply. However, with respect to the last 
resource survey, and the projections made for future removals (Spencer 
and Jakes, 1980), the concerns expressed by the respondents were 
legitimate. If the current survey underway by the USDA Forest Service also 
confirm these concerns, then reforestation efforts and /or greater 
utilization efforts will have to be made to ensure adequate timber supply. 
Sawmill residue disposal will perhaps become a major issue for the 
timber-based economy of Iowa to address during the remaining of this 
century, and early the next century. This is because the disposal of sawmill 
residues has environmental concerns associated with it. In view of the 
growing environmental concerns all across the United States, current 
disposal practices may conflict with evolving laws intended to protect the 
environment. This means that owners of mills may have to find more uses 
for their residues, or find markets for their residues. In light of this, 
research into the economic applicability in Iowa of sawmill equipment or 
machines that use sawmill residue as a source of energy should be 
encouraged. Also, research activities regarding woody biomass plantations 
for energy purposes should be expanded to include sawmill residues. 
Finally, for timber-based firms in Iowa interested in obtaining 
foreign markets, the USDC International Trade Office in Des Moines is a 
good resource to utilize. 
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APPENDIX A: 
LETTERS AND QUESTIONNAIRE 
June 29,1988 
Dear Sir/Madame: 
The Department of Forestry at Iowa State University in cooperation with the 
Iowa Department of Natural Resources and the Iowa Wood Industry 
Association is conducting a study on the importance of the timber-based 
economy in Iowa. The study is aimed at providing an economic statement 
on the current importance of Iowa's timber-based economy, identifying the 
trade patterns associated with Iowa's high quality hardwood species, and 
suggesting ways to increase the markets for Iowa's wood products. 
In order to achieve the above objectives, we are relying on wood-based firms, 
such as yours, to provide us with information. All information collected 
will be kept strictly confidential and will be reported as statistical 
summaries only. This means that information collected will be reported as 
totals and averages for the State, or regions within the State only, thus 
guarding against anyone tracing information back to a specific firm. 
We are seeking your help in establishing the economic contribution of the 
timber-based industry to Iowa and suggesting ways to expand this valuable 
industry by providing answers to the questionnaire sent with this letter. 
Your time and effort will be greatly appreciated, and will go a long way in 
shaping the future of Iowa's timber-based economy. If you have questions, 
please feel firee to contact us. Thank you for your time and support. 
Sincerely, 
Stephen H. Kolison, Jr. 
Research Assistant 
Department of Forestry 
251 Bessey Hall 
Ames, lA 50011-1021 
(515)294-1222 
Joe P. Colletti 
Associate Professor 
Department of Forestry 
243 Bessey Hall 
Ames, lA 50011-1021 
(515)2944912 
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IOWA'S TlMBEBrBASED ECONOMY : 
A SURVEY OF 
FORESTRY FIRMS CLASSIFIED AS PRIMARY MANUFACTURERS 
(6/26/88) Mail Code: 
(To be completed by person most knowledgeable with all operations) 
******************************** 
PART 1. ROTTNDWOOn HARVESTING AND PURCHASES 
In this part, we are seeking estimates of a) harvests of roundwood by 
your firm, b) total purchases of roundwood. The years 1987,1985 and 1983 
are of interest because 1987 was the most recent whole year of production 
activity, and, information for 1985 and 1983 will help to establish trends in 
Iowa's wood industry. Throughout this survey we use the term 
roundwood. By roundwood we mean 1) sawlogs, 2) veneer logs, 3) 
pulpwood, 4) Aielwood, 5) cooperage logs , 6) posts, 7) mine timbers, and 8) 
miscellaneous products. 
Ql. Does your firm harvest roundwood? YES or NO 
IF YES then answer Q2. Otherwise, skip to question Q& 
Q2. Please give an estimate of your firm's total roundwood harvests and 
the average stumpage price paid for the products. Your firm did the 
logging, but the roundwood products could have come firom your 
forestland, other private, or public forestlands. We recognize that 
stumpage price varies with each sale, but if you were to sum all sales what 
was the stumpage price that best reflects what you paid. 
YEAR TOTAL VOLUME & UNITS AVG. STUMPAGE PRICE 
1987 
1985 
1983 
Q3. Please give an estimate of your firm's total roundwood purchases by 
your firm? Someone else did die logging, you bought logs, etc. NOTE: 
Average price in this case is the price vour firm paid for the logs, 
etc. ftvrfiiding delivery cost Please write the units with the volume, 
such as S million hoard feet Dovle scale. 
YEAR TOTAL VOLUME AND UNITS AVERAGE PRICE 
1987 
1985 
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YEAR TOTAL VOLUME AND UNITS AVRRAGR PRICE 
1983 
Q4. Do you expect to: (a) increase 
(b ) decrease 
(c ) keep constant your roundwood purchases 
during 1988 and 1989 ? (Please mark in the blank next to your choice). 
PART 2. TOWA SOURCES OF ROUNDWOOD 
In part 2,  we would like to know the source of the roundwood 
products that you use in the manufacture of various wood products 
produced by your mill, if the roundwood products are from woodlot or 
forests in Iowa. Three regions are used to classify the sources of 
roundwood products. They are 1) the Northeast (N E), 2) the Southeast (S. 
E.), and 3) the West (W.). Please refer to the Iowa map below for the 
regions. This information helps to establish the pattern of roundwood 
trade and eventually it will help to focus forest management activities to 
grow timber. 
WESIERN ÎBGIŒ 
1 NORTHEASTER!; REGION 
'A4U.*» lAOUl \.iA»0t0 
SOUTHEPISTERNI REGION 
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Q5. Did any roundwood products that you purchased come from Iowa 
forests in the years 1987 -1983? YES or NO 
If "NO' then skip to PART 4. ELSE CONTINUE TO QUESTION 
6. 
Q6. What percent of all your roundwood products used by your mill were 
obtained from the Iowa regions indicated below? (give approximate 
percentage values like 40% NE, and 60% SE) 
Year = 1987 Year = 1985 Year = 1983 
Jf. E. N. E. N. E. 
S.E. S.E. g. E. 
W. W. w. 
PAHT3. IOWA HARDWOOD SPECTES & PRODUCTS 
In PART 3, we would like you to focus on the types of hardwood 
species and roundwood products, obtained from Iowa forests or woodlands, 
that make up your total production of roundwood products. 
Q7. What was the make up of your total roundwood production obtained 
from Iowa forests? Please put your estimates for the four roundwood 
product categories of sawlogs, veneer logs, pulpwood and other products. 
Table 7.1 SAWLOGS 
1987 1985 1983 
Volume (units) Volume (units) Volume (units) 
Walnut 
Red oak 
White oak 
Hickory 
Ash 
Hard maple 
Soft maple 
Cottonwood 
Elm 
Other hardwoods 
Softwoods 
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Table 7.2 VENEER LOGS 
1987 1985 1983 
Volume (units) Volume (units) Volume (units) 
Walnut 
Red oak 
White oak 
Hickory 
Ash 
Hard maple 
Soft maple 
Cottonwood 
Elm 
Other hardwoods 
Softwoods 
Table 7.3 PULPWOOD 
1987 1985 1983 
Volume (units) Volume (units) Volume (units) 
Walnut 
Red oak 
White oak 
Hickory 
Ash 
Hard maple 
Soft maple 
Cottonwood 
Elm 
Other hardwoods 
Softwoods 
M 
Table 7.4. OTHER PRODUCTS 
1987 1985 1983 
Volume (units) Volume (units) Volume (units) 
Walnut 
Red oak 
White oak 
Hickory 
Ash 
Hard maple 
Soft maple 
Cottonwood 
Elm 
Other hardwoods 
Softwoods 
PART 4. ROUNDWOOD IMPORTS FROM DOlVnRSTTC (U.S.) 
soimcES 
In this part, we are concerned with all roundwood products that came from 
out-of-state, regardless of whether your firm did the logging or simply 
purchased the roundwood products. 
Q8. Did you import any roundwood from anv state in the United States such 
as Illinois, Minnesota, Missouri, or Wisconsin in the years between 1987 
and 1983? 
1987 - YES OR NO 1985- YES OR NO 
1983 - YES OR NO 
If the answers to question 6 are "NO' then sldw to PART 5. If any 
answer is "YES" then please answer questions 9 through 11. 
Q9. Now, please indicate the volumes for roundwood products imported 
into Iowa. 
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TABLE g.l. SAWLOGS 
1987 1985 1983 
Volume (units) Volume (units) Volume (units) 
Walnut 
Red oak 
White oak 
Hickory 
Ash 
Hard maple 
Soft maple 
Cottonwood 
Elm 
Other hardwoods 
Softwoods 
TABT.TC 9.2. VRNRTCR 
1987 1985 1983 
Volume (units) Volume (units) Volume (units) 
Walnut 
Red oak 
White oak 
Hickory 
Ash 
Hard maple 
Soft maple 
Cottonwood 
Elm 
Other hardwoods 
Softwoods 
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TABT.TC fl.a. PULPWOOD 
1987 1985 1983 
Volume (units) Volume (units) Volume (units) 
Walnut 
Red oak 
White oak 
Hickory 
Ash 
Hard maple 
Soft maple 
Cottonwood 
Elm 
Other hardwoods 
Softwoods 
TABLE 9.4. OTHER PRODUCTS 
1987 1985 1983 
Volume (units) Volume (units) Volume (units) 
Walnut 
Red oak 
White oak 
Hickory 
Ash 
Hard maple 
Soft maple 
Cottonwood 
Elm 
Other hardwoods 
Softwoods 
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QIO. Do you expect to 
a) increase 
b) decrease 
c) keep constant your level of SAWLOG 
domestic imports during 1988 and 1989? 
Qll. Do you expect to 
a) increase 
b) decrease 
c) keep constant your level of VENEER LOG 
domestic imports during 1988 and 1989? 
PART 5. SALES COMPOSITION OF TOTAL ROTJNDWOOD 
production 
In this part, we would like to know where you sold your roundwood 
products. 
Q12. Between 1987 and 1983 did you sell any of your roundwood products to 
mills or businesses in Iowa ? 1987 - YES or NO 1985 - YES 
or NO 
1983 • YES or NO 
I f ,  YES to  any  year ,  wha t  pe rcen tage  o f  the  to ta l  roundwood  p roduc t s  
that were sold to mills or businesses in Iowa were : 
a) 1987 % Hardwood Sawlogs % Hardwood Veneer logs 
% Fuelwood % Pulpwood 
% Others products 
b) 1985 % Hardwood Sawlogs % Hardwood Veneer logs 
% Fuelwood % Pulpwood 
% Others products 
c) 1983 % Hardwood Sawlogs % Hardwood Veneer logs 
% Fuelwood %Pulpwood 
% Others products 
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d) During the next two years, do you expect the sales of the products 
listed below to mills in Iowa to increase, decrease or remain constant. 
Make a check mark for each roundwood product. 
Product 1. Increase 2. Decrease 3. Keep Constant 
Hdwd. Sawlogs 
Hdwd. Veneerlogs 
Fuelwood 
Pulpwood 
Other 
Q13. Between 1983 and 1987 did you sell any of your roundwood products 
(logs, pulpwood, etc.) to: 
a) other States such as Minnesota, Illinois, etc. ? 
1987 - YES or NO 1985 - YES or NO 
1983 . YES or NO 
b) foreign countries such as Canada, Mexico, West Germany, etc.? 
1987 - YES or NO 1985 • YES or NO 
1983 . YES or NO 
% you answered YES to either Q 13 a) or 13 b) then answer 
question Q14 Otherwise GO TO PART 6., QUESTION 16. 
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Q14 Using the table below please give estimates of the roundwood product 
and quantity that you sold to businesses in other states (Illinois, Minnesota, 
Missouri, Wisconsin, etc.) and foreign countries (Canada, West Germany, 
Netherlands, etc.) in 1987,1985 and 1983. Recall that roundwood products 
are defined as 1) sawlogs, 2) veneer logs, 3) pulpwood, 4) fuelwood, 5) 
cooperage logs , 6) posts, 7) mine timbers, and 8) miscellaneous products. 
Year State/ Country Product Quantity & Species 
Q15. During 1988 and 1989, do you expect these sales 
a) to other states to: b) to foreign nations to: 
1) increase 1) increase 
2) decrease 2) decrease 
3) remain constant 3) remain constant 
so 
PARTfi WOOD PRODUCTS PRODTTCED FROM ROUNDWOOD BY 
your mill. 
In PART 6 we would like to obtain information on the kinds of 
products that your mill produces. We would like to know if those products 
are sold 1) in Iowa, 2) in other states, and 3) outside the United States. 
Q16. Please give an estimate of the total output of a particular product 
during the specified years and the percent of the total output of that product 
that was sold to businesses/people in Iowa. 
j2sz 
Products Quantity Produced Percent sold 
inlowa 
Rough green lumber % 
Graded Hardwood lumber % 
Ungraded Hardwood lumber % 
Railroad ties % 
Palletstock and Pallets % 
Wood chips % 
Snow fence lath % 
Hardwood flooring % 
Wood frames % 
Hardwood veneer % 
Plywood % 
Firewood % 
Others % 
Others % 
Products Quantity Produced Percent sold 
inlowa 
Rough green lumber % 
Graded Hardwood lumber % 
Ungraded Hardwood lumber % 
Railroad ties % 
Palletstock and Pallets % 
Wood chips % 
Snow fence lath % 
Hardwood flooring % 
Wood frames % 
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1S8S 
Products Quantity Produced Percent sold 
inlowa 
Hardwood veneer % 
Plywood % 
Firewood % 
Others % 
Others % 
IS^ 
Products Quantity Produced Percent sold 
inlowa 
Rough green lumber % 
Graded Hardwood lumber % 
Ungraded Hardwood lumber % 
Railroad ties % 
Palletstock and Pallets % 
Wood chips % 
Snow fence lath % 
Hardwood flooring % 
Wood frames % 
Hardwood veneer % 
Plywood % 
Firewood % 
Others % 
Others % 
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Q17. Please indicate the products that you produced and sold to firms in 
other States (e.g. Illinois, Wisconsin, etc.) and foreign countries (e.g. West 
Germany, Japan, etc.) for 1983,1985, and 1987, only. 
Possible products exported include, but are not limited to, rough 
green lumber, graded hardwood lumber (kiln dry, surfaced, and graded), 
ungraded hardwood lumber (kiln or air, surfaced), railroad ties, palletstock 
and pallets, wood chips, snow fence lath, hardwood flooring, wood frames, 
hardwood veneer, plywood, firewood (fiielwood), and others. 
Year State or Country Exported Product Quantity ( Species, if 
possible) 
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PART 7 MARKETING FUNCTIONS 
In this part, we would like to know how you market your wood 
products. This includes 1) obtaining prices on roundwood inputs, 2) 
obtaining prices for what you sell, 3) accounting for risks and so on. 
Q18. Do you advertise your products in? 
Local newspaper 
Trade newsletter 
Radio/Television 
"Word of Mouth" to past buyers 
Other: 
Q19. Do you sell your mill products to wholesalers? 
YES, ALWAYS 
NO, never 
YES, SOMETIMES 
If "YES, ALWAYS" or "YES, SOMETIMES ," then what is the 
minimum wholesale order size in terms of volume or pieces? 
Q20. Do you sell to retailers? (for example. Lumber yards, K-MART, 
individual customers) 
YES, ALWAYS 
NO, never 
YES, SOMETIMES 
If "YES, ALWAYS" or " YES, SOMETBŒS " then what is the 
minimum retail order size in terms of volume or pieces? 
% 
Q21. Risks are an important part of marketing any product. Risks such as 
damage, waste, "acts of God," physical deterioration, theft, sudden changes 
in the prices of inputs (roundwood, labor, fuel etc.) and bad debts all act to 
effectively reduce profitability. 
Giving of credit to buyers, improvements in the 
storage/handling/transportation system, purchase of insurance, obtaining 
good market information, and long-term contracts are ways to reduce the 
marketing risks that you face. Please briefly list the type of ways that you 
use to reduce the marketing risks. 
Q22. What is your primary source of price information for roundwood 
products used in your mill? 
Timber Mart - Hardwood Market Newsletter, Northern Region 
Other mill owners 
Forestry Extension Newletters/Publications 
Willing sellers 
Other: [ 
Q23. What is your primary source of price information for the processed 
wood products that you sell? 
Timber Mart - Hardwood Market Newsletter, Northern 
Region 
Other mill owners 
Forestry Extension Newletters/Publications 
Willing sellers 
Other: 
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PART 8 TOTAL EMPLOYMENT AT YOUR 
EMPLOYMENT AND LABOR CODES TO BE USED WITH QUESTION 24. 
Total employment: A = 1-25; B = 26-50; C = 51-100; D = 101-150; E = 151-200; F 
= Over 200 
Percent of total labor force that is part-time: G = 0-10%; H = 11-20%; I = 21-
30%; J = 31-40%; K = 41-50%; L = 51-60%; M = over 61% 
Q24. Using the codes above, give an estimate of total employment of your 
firm and the percentage of part time employees during the specified years. 
Encircle the appropriate letter. 
Year = 1987 
Total employment: 
% Part time: 
A B C D E F 
G H I J KL M 
Year - 1985 
Total employment: 
% Part time: 
Year = 1983 
Total employment: 
% Part time: 
A B C D E F 
G H IJ KL M 
A B C D E F 
G H IJ KL M 
Q25. Do you expect to : 
a ) increase 
b ) decrease 
c ) keep constant 
your total number of employees during 1988 and 1989? 
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PART A CAPITAL EXPRNDTTTTRTC AT YOUR 
CAPITAL EXPENDITURE CODE TO BE USED WITH QUESTION 26. 
A = Under $5,000; B = $5,001-$10,000 ; C= $10,001-
$20,000 ; 
D = $20,001-$30,000; E = $30,001-$40,000 ; 1"= $40,001-$50,000 
G = $50,001-$72,500; H = $72,501-$100,000; 1= Over $100,000 
Q26. Using the capital expenditure code above, please give an estimate of 
your firm's total expenditure on new capital (equipment, modification of 
equipment to perform additional tasks, cost of increasing plant size, etc.). 
during the specified periods. Encircle the appropriate letter. 
Year = 1987 
A B C D E F G H I  
Year =1985 
A B C D E F G H I  
Year = 1983 
A B C D E F G H I  
Q27. Do you expect to: 
a ) increase 
b ) decrease 
c ) to keep constant 
your capital expenditures during 1988 and 1989? 
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PABT 10. ISSUES AND rONCKRNS 
Q28. List the three most important issues and concerns facing your firm 
right now. 
a. 
b. 
c. 
Q29. What are the two most important market factors that limit your firm's 
ability to maximize profits right now? 
a. 
b. 
Q30. Are there any comments that you would like to make in general? 
Thank you for completing this questionnaire. 
If you have any questions or comments concerning this questionnaire or 
the study of the Iowa wood industry, please contact us ( Dr. Joe Colletti, 
Associate Professor, or Mr. Steve Kolison, Research Assistant, Department 
of Forestry, Iowa State University ) at 515/ 294-4912. 
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September 30,1988 
Dear Sir/Madame: 
We wish to follow up on the letter and the questionnaire that we sent to you 
in June informing you about the study of Iowa's timber-based economy. 
This cooperative study is lead by the Department of Forestry at Iowa State 
University in coi^'unction with the Iowa Department of Natural Resources 
(Forestry Division), and the Iowa Wood Industry Association. Once 
completed, the study will provide valuable information on Iowa's timber-
based economy, identify the trade patterns associated with Iowa's high 
quality hardwood species, and identify ways to increase the market 
opportunities for Iowa's wood products. 
This study, however, cannot be accomplished without your help. Please 
help by completing the questionnaire. All information collected will be kept 
strictly confidential and will be reported as statistical summaries only. We 
are looking forward to hearing from you by October 14,1988. If you need a 
new questionnaire please give us a call at (515) 294-4912 or (515) 294-1166. 
Please disregard this letter if you have already returned your 
questionnaire. 
Thank you for your time and support. 
Sincerely, 
Stephen H. Kolison, Jr. 
Research Assistant 
Department of Forestry 
251 Bessey Hall 
Ames, lA 50011-1021 
(515)294-1222 
Joe P. Colletti 
Associate Professor 
Department of Forestry 
243 Bessey Hall 
Ames, lA 50011-1021 
(515)294^912 
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APPENDIX B: 
KEY INPUTS SECTORS TO THE TIMBER-BASED ECONOMY OF IOWA 
The data below give sectors that provide the most inputs to individual 
TBE sectors. The sectors are given in IMPLAN code. See Appendix C for 
the meaning of each code. 
TBE sector 
(IMPLAN 
code) 
Sector's four key input sectors 
(IMPLAN code) 
160 24, 160, 235, 325 
161 160, 161, 446, 461 
162 160, 161, 235, 461 
163 161, 164, 166, 192 
164 161, 166, 322, 461 
165 162, 166, 244, 461 
166 160, 166, 220, 461 
167 161. 234, 446. 461 
168 161, 164, 166, 459 
163 160, 161, 162, 461 
169 161, 215, 235, 461 
170 74, 161, 446, 461 
172 160, 161, 172, 461 
173 160, 161, 199, 461 
174 161, 162, 166, 461 
180 161, 166, 461, 486 
183 161, 171, 244, 461 
188 160, 187, 235, 461 
189 160, 161, 235, 461 
190 188, 199, 220, 461 
191 188, 199, 461, 487 
192 215, 235, 457, 461 
193 188, 215, 244, 461 
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TBE sector 
(IMPLAN 
code) 
Sector's four key input sectors 
(IMPLAN code) 
194 188, 225, 244, 461 
195 188, 189, 244, 446 
197 188, 244, 461, 487 
198 188, 199, 244, 461 
199 188, 189, 199, 461 
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APPENDIX C: 
AGGREGATION SCHEME 
The scheme below was used to aggregate sectors included in 
IMPLAN for Iowa. The construction of the scheme was based on the U.S. 
Standard Industrial Code (SIC). Aggregation was done at. the two digit SIC 
level. The number to the left of each sector is that sector's IMPLAN code 
number. A sector typed in bold is the name given to the aggregate of the 
sectors immediately below it. 
1. Aggregate 001: Other livestock and related products 
Aggregation of: 001 - Dairy farm products 
002 - Poultry and eggs 
003 - Ranch fed cattle 
004 - Range fed cattle 
006 - Sheep, lambs and goats 
008 - Other meat animal products 
009 - Miscellaneous livestock 
Aggregate Oil: 
Aggregation of: 
Other agricultural products 
Oil - Food grains 
013 - Hay and pasture 
014 - Grass seeds 
016 - Fruits 
018 - Vegetables 
020 - Miscellaneous crops 
023 - Greenhouse and nursery products 
Aggregate 038: 
Aggregation of: 
Mining 
038 - Metal ores, Not Elsewhere Classified 
(N.E.C.) 
040 - Bituminous and lignite mining 
044 - Dimension stone 
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4. Aggregate 066: 
Aggregation of: 
5. Aggregate 077: 
Aggregation of: 
6. Aggregate 084: 
Aggregation of: 
045 - Crushed and broken limestone 
047 - Crushed and broken stone 
048 - Construction sand and gravel 
049 - Industrial sand 
054 - Clay, ceramic, refractory minerals 
055 - Nonmetallic minerals services 
058 - Miscellaneous nonmetallic minerals 
N.E.C. 
Construction, maintenance, and repair 
066 - New residential structures 
067 - New industrial and commercial buildings 
068 - New utility structures 
069 - New highways and streets 
070 - New farm structures 
071 - New mineral extraction facilities 
072 New government facilities 
073 - Maintenance and repair, residential 
075 - Maintenance and repair oil and gas wells 
Ordnance and accessories 
077 - Ammunition, except for small arms, 
N.E.C. 
079 - Small arms 
081 - Other ordnance and accessories 
Other food and kindred products 
084 - Poultry dressing plants 
085 - Poultry and egg processing 
086 - Creamery butter 
087 - Cheese, natural and processed 
088 - Condensed and evaporated milk 
089 - Ice cream and frozen desserts 
090 - Fluid milk 
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092 - Canned specialties 
093 - Canned fruits and vegetables 
094 - Dehydrated food products 
095 - Pickles, sauces, and salad dressings 
096 - Fresh or frozen packaged fish 
097 - Fresh firuits, juices, and vegetables 
098 - Frozen specialities 
099 - Flour and other grain mill products 
100 - Cereals preparations 
101 - Blended and prepared flour 
102 - Dog, cat, and other pet food 
103 - Prepared feeds, N.E.C. 
106 - Bread, cake, and related products 
107 - Cookies and crackers 
108 - Sugar 
109 - Confectionery products 
110 - Chocolate and cocoa products 
112 - Malt liquors 
113-Malt 
114 - Wine, brandy, and brandy spirit 
115 - Distilled liquor, except brandy 
116 - Bottled and canned soft drinks 
117 - Flavoring extracts and syrups, N.E.C. 
119 - Soybean oil mills 
121 - Animal and marine fats and oils 
124 - Manufactured ice 
125 - Macaroni and spaghetti 
126 - Food preparations, N.E.C. 
7. Aggregate 131: Fabrics and other textile products 
Aggregation of: 131 - Broadwoven fabric mills and finishing 
133 - Yam mills and finishing of textiles, N.E.C. 
134 - Thread mills 
142 - Cordage and twine 
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144 - Textile goods, N.E.C. 
146 - Hosiery, N.E.C. 
147 - Knit outerwear mills 
149 - Knitting mills, N.E.C. 
150 - Knit Fabric mills 
151 - Apparel made from purchased material 
152 - Curtains and draperies 
153 - Housefumishings, N.E.C. 
154 - Textile bags 
155 - Canvas product 
156 - Pleating and stitching 
157 - Automotive and apparel trimmings 
158 - Schiffi machine embroideries 
159 - Fabricated textile products, N.E.C. 
8. Aggregate 175 Other furniture 
Aggregation of 175 - Household furniture, N.E.C. 
177 - Upholstered household furniture 
178 - Metal household furniture 
179 - Mattress and bedsprings 
181 - Metal office fiamiture 
182 - Public building furniture 
184 - Metal partitions and fixtures 
185 - Blinds, shades, and drapery hardware 
186 - Furnitures and fixtures, N.E.C. 
Printing and publishing 
200 - Newspapers 
201 - Periodicals 
202 - Book publishing 
203 - Book printing 
204 - Miscellaneous publishing 
205 - Commercial printing 
206 - Lithographic platemaking and services 
9. Aggregate 200 
Aggregation of: 
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10. Aggregate 216 
Aggregation of: 
11. Aggregate 236 
Aggregation of 
12. Aggregate 240 
Aggregation of 
13. Aggregate 246 
207 - Manifold business forms 
208 - Blankbooks and looseleaf binders 
209 - Greeting card and publishing 
210 - Engraving and plate printing 
211 - Bookbinding and related work 
212 - Typesetting 
213 - Photoengraving 
Other chemicals, plastic, drugs, and synthetic 
products 
216 - Nitrogenous and phosphatic fertilizers 
217 - Fertilizers, mixing only 
218 - Agricultural chemicals, N.E.C. 
222 - Printing ink 
224 - Chemical preparations, N.E.C. 
226 - Synthetic rubber 
227 - Cellulosic man-made fibers 
229 - Drugs 
230 - Soap and other detergents 
231 - Polishes and sanitation goods 
233 - Toilet preparations 
Petroleum related industries 
236 - Lubricating oils and greases 
237 - Petroleum and coal products, N.E.C. 
238 - Paving mixtures and blocks 
239 - Asphalt felts and coatings. 
Rubber and plastic products 
240 - Tires and inner tubes 
243 - Fabricated rubber products, N.E.C. 
245 - Rubber abd plastics hose and belting 
Leather, footwear, and other leather products 
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Aggregation of 
14. Aggregate 255 
Aggregation of 
15. Aggregate 257 
Aggregation of 
16. Aggregate 280 
Aggregation of: 
246 - Leather tanning and finishing 
250 - Leather gloves and mittens 
251 - Luggage 
252 - Women's handbags and purses 
253 - Personal leather goods 
254 - Leather goods, N.E.C. 
Glass and ^ ass products 
255 - Glass and glass products, excluding 
containers 
256 - Glass containers 
Stone and day products 
257 - Cement, hydraulic 
258 - Brick and structural clay tile 
261 - Structural clay products, N.E.C. 
264 - Fine earthware food utensils 
266 - Pottery products, N.E.C. 
267 - Concrete block and brick 
268 - Concrete products, N.E.C 
269 - Ready-mixed concrete 
270 - Lime 
271 - Gypsum products 
272 - Cut stone and stone products 
273 - Abrasive products 
275 - Gaskets, packing and sealing devices 
276 - Minerals, ground or treated 
277 - Mineral wool 
279 - Nonmetallic mineral products, N.E.C. 
Other metal manufacturii^  
280 - Blast furnaces and steel mills 
281 - Electrometallurgical products 
282 - Steel wire and related products 
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283 - Cold finishing of steel shapes 
284 - Steel pipes and tubes 
285 - Iron and steel foundries 
286 - Iron and steel forgings 
287 - Metal and heat treating 
288 - Primary metal products, N.E.C. 
292 - Primary aluminum 
293 - Primary nonferrous metals, N.E.C. 
294 - Secondary nonferrous metals 
298 - Nonferrous wire drawing and insulating 
299 - Aluminum castings 
300 - Brass, bronze, and copper castings 
301 - Nonferrous castings, N.E.C. 
303 - Metal cans 
304 - Metal barrels, drums and pails 
306 - Plumbing fixture fittings and trim 
307 - Heating equipment, except electrical 
308 - Fabricated structural metal 
309 - Metal doors, sash, and trim 
310 - Fabricated plate work (boiler shops) 
311 - Sheet metal work 
312 - Architectural metal work 
313 - Prefabricated metal buildings 
314 - Miscellaneous metal work 
315 - Screw machine products and bolts 
316 - Automotive stampings 
318 - Metal stampings, N.E.C. 
319 - Cutlery 
320 - Hand and edge tools, N.E.C. 
321 - Hand saws and saw blades 
323 - Plating and polishing 
324 - Metal coating and allied service 
326 - Steel springs, except wire 
327 - Pipe, valves, and pipe fittings 
17. Aggregate 330 
Aggregation of: 
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328 - Metal foil and leaf 
329 - Fabricated metal products, N.E.C. 
Engines, tmbines, machinery, and equipment 
330 - Steam engines and turbines 
331 - Internal combustion engines, N.E.C. 
333 - Lawn and garden equipment 
335 - Mining machinery, except oil field 
336 - Oil field machinery 
337 - Elevators and moving stairways 
338 - Conveyors and conveying equipment 
339 - Hoists, cranes, and monorails 
340 - Industrial trucks and tractors 
341 - Machine tools, metal cutting types 
342 - Machine tools, metal forming types 
343 - Special dies and tools and accessories 
344 - Power driven hand tools 
346 - Metalworking machinery, N.E.C. 
347 - Food products machinery 
348 - Textile machinery 
349 - Woodworking machinery 
351 - Printing trades machinery 
352 - Special industry machinery, N.E.C. 
353 - Pumps and compressors 
354 - Ball and roller bearings 
355 - Blowers and fans 
356 - Industrial patterns 
357 - Power transmission equipment 
358 - Industrial furnaces and ovens 
359 - General industrial machinery, N.E.C. 
360 - Carburetors, pistons, rings, valves 
361 - Machinery, except electrical, N.E.C. 
362 - Electronic computing equipment 
365 - Typewriters and office machines, N.E.C. 
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366 - Automatic merchandising machines 
367 - Commercial laundry equipment 
368 - Refrigeration and heating equipment 
369 - Measuring and dispensing pumps 
370 - Service industry machines, N.E.C. 
A <171 Electrical, communication, and electronic 
Aggregate equipment 
Aggregation of: 371 - Instruments to measure electricity 
372 - Transformers 
373 - Switchgear and switchboard apparatus 
374 - Motors and generators 
375 - Industrial controls 
376 - Welding apparatus, electric 
378 - Electrical industrial apparatus, N.E.C. 
379 - Household cooking equipment 
380 - Household refiigerators and freezers 
381 - Household laundry equipment 
382 - Electric housewares and fans 
383 - Household vacuum cleaners 
384 - Sewing machines 
387 - Lighting fixtures and equipment 
388 - Wiring devices 
389 - Radio and TV receiving sets 
390 - Phonographs, records, and tape 
391 - Telephone and telegraph apparatus 
392 - Radio and TV communication equipment 
393 - Electronic tubes 
394 - Semiconductors and related devices 
395 - Electronic components, N.E.C. 
396 - Storage batteries 
397 - Primary batteries, dry and wet 
398 - X-Ray apparatus and tubes 
399 - Engine electrical equipment 
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400 - Electrical equipment, N.E.C. 
19. Aggregate 401 
Aggregation of: 
Transportation equipment and parts 
401 - Truck and bus bodies 
402 - Truck trailers 
403 - Motor vehicles 
404 - Motor vehicle parts and accessory 
405 - Aircraft 
406 - Aircraft and missile engines and parts 
407 - Aircraft and missile equipment, N.E.C. 
409 - Boat building and repairing 
410 - Railroad equipment 
411 - Motorcycles, bicycles, and parts 
412 - Travel trailers and campers 
414 - Motor homes 
415 - Transportation equipment, N.E.C. 
20. Aggregate 416 
Aggregation of: 
Scientific and controlling instruments 
416 - Engineering and scientific instruments 
417 - Mechanical measuring devices 
418 - Automatic temperature controls 
419 - Surgical and medical instruments 
420 - Surgical appliances and supplies 
421 - Dental equipment and supplies 
422 - Watches, clocks, and parts 
423 - Optical instruments and lenses 
424 - Ophthalmic goods 
425 - Photographic equipment and supplies 
21. Aggregate 426 
Aggregation of: 
Miscellaneous manufacturing 
426 - Jewelry, precious metal 
427 - Jewelers materials and lapidary work 
428 - Silverware and plated ware 
429 - Costume Jewelry 
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22. Aggregate 447 
Aggregation of: 
23. Aggregate 454 
Aggregation of: 
24. Aggregate 460 
Aggregation of: 
25. Aggregate 464 
430 - Musical instruments 
431 - Games, toys and children's vehicles 
432 - Dolls 
433 - Sporting and athletic goods, N.E.C. 
434 - Pens and mechanical pencils 
435 - Lead pencils and art goods 
436 - Marking devices 
437 - Carbon paper and inked ribbons 
438 - Artificial trees and flowers 
439 - Buttons 
440 - Needles, pins, and fasteners 
441 - Brooms and brushes 
443 - Burial caskets and vaults 
444 - Signs and advertising displays 
445 - Manufacturing industries, N.E.C. 
Transportation and warehousing 
447 - Local, interurban passenger transit 
448 - Motor freight transport and warehousing 
449 - Water transportation 
450 - Air transportation 
451 - Pipe lines, except natural gas 
452 - Transportation services 
453 - Arrangement of passenger transportation 
Communications 
454 - Communications, except radio and TV 
455 - Radio and TV broadcasting 
Wholesale and retail trade 
460 - Recreational related wholesale trade 
462 - Recreational related retail trade 
Finance, insurance agents and brokers 
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Aggregation of: 
26. Aggregate 471 
Aggregation of: 
464 - Banking 
465 - Credit agencies 
466 - Security and commodity brokers 
468 - Insurance agents and brokers 
Hotel, personal & repair services except auto 
471 - Hotels and lodging places 
472 - Laundry, cleaning and shoe repair 
473 - Funeral service and crematories 
474 - Portrait and photographic studio 
475 - Electrical repair service 
476 - Watch, clock, jewelry and furniture repair 
477 - Beauty and barber shops 
478 - Miscellaneous repair shops 
479 - Services to buildings 
480 - Personnel supply services 
481 - Computer and data processing services 
482 - Management and consulting services 
483 - Detective and protective service 
484 - Equipment repair and leasing 
485 - Photofinishing, commercial photography 
27. Aggregate 488 
Aggregation of: 
Other business services 
488 - Legal services 
489 - Engineering, architectural services 
490 - Accounting, auditing and bookkeeping 
28. Aggregate 492 
Aggregation of: 
Auto repair and services 
492 - Automobile rental and leasing 
493 - Automobile repair and services 
494 - Automobile parking and car wash 
29. Aggregate 495 
Aggregation of: 
Amusements 
495 - Motion pictures 
496 - Dance halls, studios and schools 
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497 - Theatrical producers, bands ect. 
498 - Bowling alleys and pool haUs 
499 - Commercial sports except racing 
500 - Racing amd track operation 
501 - Membership sports and recreation 
502 - Amusement and recreation service 
30. Aggregate 505 Other health and social services 
Aggregation of: 505 - Nursing and protective care 
506 - Other medical and health service 
507 - Elementary and secondary schools 
508 - Colleges, universities, schools 
509 - Other educational services 
510 - Business associations 
511 - Labor and civic organizations 
512 - Religious organizations 
513 - Other nonprofit organizations 
514 - Residential care 
515 - Social services, N.E.C. 
31. Aggregate 516 Government enterprises 
Aggregation of: 516 - U.S. Postal service 
519 - Local Government passenger transit 
520 - State and local electric utilities 
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APPENDIX D: 
DIRECT, INDIRECT, AND INDUCED COEFFICIENTS 
Table D 1. Income coefficients for the TBE sectors 
Sectors Direct Indirect Induced 
1. Forest products 0.0953 0.0382 0.0788 
2. Logging camps and contractors 0.1980 0.0538 0.0315 
3. Sawmill and planing mills 
gen. 
0.2798 0.0689 0.1102 
4. Hardwood dimension and 
flooring mills 
0.3319 0.0638 0.1779 
5. Special products mills, N.E.C. 0.4120 0.0655 0.2730 
6. Millwork 0.2049 0.0695 0.0612 
7. Wood kitchen cabinets 0.3302 0.0672 0.0881 
8. Veneer and plywood. 0.2561 0.0678 0.0622 
9. Structural wood members, 
N.E.C. 
0.2269 0.0653 0.0739 
10. Prefabricated wood buildings 0.1918 0.0773 0.0420 
11. Wood preserving 0.1705 0.0826 0.0670 
12. Wood pallets and skids 0.3036 0.0665 0.1088 
13. Wood products, N.E.C. 0.2506 0.0829 0.1036 
14. Wood containers 0.3349 0.0835 0.2379 
15. Wood household furniture 0.3200 0.0801 0.0926 
16. Wood office furniture 0.2882 0.1047 0.1703 
17. Wood partition and fixtures 0.3310 0.0849 0.0888 
18. Paper mills except buil. 0.2376 0.0727 0.0777 
19. Paperboard mills 0.2294 0.0848 0.0443 
20. Envelopes 0.3530 0.0468 0.0269 
21. Sanitary paper products 0.1430 0.0584 0.0250 
22. Building paper and board 0.2916 0.0878 0.1664 
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Table D 1. Continued 
Sectors Direct Indirect Induced 
23. Paper coating and glazin 0.2244 0.0594 0.0247 
24. Bags, except textile 0.2153 0.0662 0.0373 
25. Die-cut paper and board 0.2196 0.0499 0.0389 
26. Stationery products 0.2692 0.0478 0.0857 
27. Converted paper products, 
N.E.C. 
0.2423 0.0600 0.0184 
28. Paperboard containers and 
boxes. 
0.3063 0.0962 0.0715 
Table D 2. Value added coefficients for the TBE sectors 
Sectors Direct Indirect Induced 
1. Forest products 0.7450 0.0805 0.1637 
2. Logging camps and contractors 0.2984 0.1606 0.0654 
3. Sawmill and planing mills 
gen. 
0.3570 0.1194 0.2289 
4. Hardwood dimension and flooring mills 0.3793 0.1029 0.3696 
5. Special products mills, N.E.C. 0.4723 0.1064 0.5672 
6. Millwork 0.2636 0.1021 0.1272 
7. Wood kitchen cabinets 0.3865 0.1035 0.1831 
8. Veneer and plywood 0.3376 0.1292 
9. Structural wood members, 
N.E.C. 
0.3021 0.0961 0.1534 
10. Prefabricated wood buildings 0.2523 0.1122 0.0872 
11. Wood preserving 0.2373 0.1300 0.1392 
12. Wood pallets and skids 0.3729 0.1047 0.2260 
13. Wood products, N.E.C. 0.3297 0.1366 0.2153 
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Table D2. Continued 
Sectors Direct Indirect Induced 
14. Wood containers 0.3737 0.1275 0.4943 
15. Wood household furniture 0.4122 0.1212 0.1924 
16. Wood office furniture 0.3949 0.1629 0.3537 
17. Wood partition and fixtures 0.3964 0.1328 0.1844 
18. Paper mills except buil. 0.3187 0.1197 0.1615 
19. Paperboard mills 0.3208 0.1388 0.0920 
20. Envelopes 0.4244 0.0765 0.0560 
21. Sanitary paper products 0.2655 0.0902 0.0519 
22. Building paper and board 0.3553 0.1504 0.3457 
23. Paper coating and glazin 0.3406 0.0939 0.0514 
24. Bags, except textile 0.2731 0.1063 0.0775 
25. Die-cut paper and board 0.3548 0.0756 0.0807 
26. Stationery products 0.3195 0.0774 0.1780 
27. Converted paper products, 
N.E.C. 
0.3389 0.0952 0.0991 
28. Paperboard containers and 
boxes. 
0.2912 0.1075 0.0383 
Table D 3. Employment coefficients for the TBE sectors 
Sectors Direct Indirect Induced 
1. Forest products 19.4542 2.6759 5.1170 
2. Logging camps and contractors 3.9078 4.9364 2.0450 
3. Sawmill and planing mills 
gen. 
28.0169 2.9299 7.1556 
4. Hardwood dimension and 
flooring mills. 
46.7307 3.2413 11.5546 
5. Special products mills, N.E.C. 73.6067 3.0697 17.7293 
117 
Table D 3. Continued 
Sectors Direct Indirect Induced 
6. Millwork 13.3185 3.8771 3.9760 
7. Wood kitchen cabinets 20.7098 4.0422 5.7232 
8. Veneer and plywood 14.4313 3.0357 4.0387 
9. Structural wood members, 
N.E.C. 
17.2157 3.5268 4.7961 
10. Prefabricated wood buildings 7.3003 4.4880 2.7257 
11. Wood preserving 15.0830 3.7357 4.3513 
12. Wood pallets and skids 27.0683 3.4872 7.0651 
13. Wood products, N.E.C. 24.6510 4.4572 6.7304 
14. Wood containers 62.7983 4.0284 15.4518 
15. Wood household furniture 21.1937 4.8243 6,0159 
16. Wood office furniture 41.3567 6.4640 11.0572 
17. Wood partition and fixtures 20.1080 4.8192 5.7637 
18. Paper mills except buil. 18.5454 3.2905 5,0489 
19. Paperboard mills 8.6499 3.7922 2.8769 
20. Envelopes 5.2631 2.3034 1.7495 
21. Sanitary paper products 4.3831 2.6358 1.6229 
22. Building paper and board 42.6812 4.0607 10.8077 
23. Paper coating and glazin 4.3304 2,6185 1,6067 
24. Bags, except textile 7.3230 3.1507 2.4217 
25. Die-cut paper and board 8.6281 2.2844 2.5232 
26. Stationery products 21.5968 2.4686 5.5644 
27. Converted paper products, 
N.E.C. 
10.5689 2.8308 3.0983 
28. Paperboard containers and 
boxes. 
2.2637 2.9078 1.1958 
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Table D 4. Value added coefficients for the key input sectors 
Sectors Direct Indirect Induced 
1. Maintenance and repairs 0.4917 0.0900 0.1420 
2. Industrial chemicals 0.3110 0.1704 0.0536 
3. Adhesives and sealants 0.2655 0,1867 0.0832 
4. Plastic materials and resins 0.3041 0.1805 0.0941 
5. Paints and allied products 0.3278 0.1713 0.0887 
6. Petroleum refining 0.0898 0.0788 0.0237 
7. Miscellaneous plastic products 0.3756 0.1294 0.0886 
8. Hardware, N.E.C. 0.4850 0.0938 0.2235 
9. Miscellaneous fabricated wire prod. 0.4228 0.0874 0.1388 
10. Railroads and related services 0.5359 0.1790 0.1402 
11. Gas production and distribution 0.2161 0.0626 0.0374 
12. Sanitary services and steam 0.6334 0.0947 0.1491 
13. Other wholesale trade 0.6659 0.1427 2.4662 
14. Other business services 0.6380 0.1524 0.3470 
15. Advertising 0.7061 0.1153 0.1691 
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Table D 5. Value added coefficients for the major sectors 
Sectors Direct Indirect Induced 
1. Cattle and feed plots 0.1119 0.2103 0.1190 
2. Hogs, pigs, and swine 0.1119 0.3188 0.1428 
3. Feed grains 0.3497 0.1899 0.1052 
4. Oil bearing crops 0.6025 0.1947 0.0864 
5. Maintenance and repair other 
facilities 
0.4917 0.0900 0.1420 
6. Meat packing plants 0.1016 0.2631 0.1075 
7. Sausages and other prepared 
meats 
0.1949 0.2429 0.0999 
8. Wet com milling 0.2645 0.2716 0.0708 
9. Aluminum rolling and drawing 0.2193 0.0885 0.04007 
10. Farm machinery 0.3595 0.1207 0.1074 
11. Construction machinery and 
equipment 
0.3233 0.0920 0.0731 
12. Electric services 0.5041 0.0887 0.0547 
13. Other retail trade 0.7250 0.1275 0.3298 
14. Insurance carriers 0.2999 0.3517 0.1932 
15. Owner-occupied dwellings 0.8232 0.0904 0.0209 
16. Real estate 0.7950 0.0973 0.0696 
17. Eating and drinking places 0.4066 0.1710 0.3540 
18. Doctors and dentists 0.6071 0.1739 0.1390 
19 Hospitals 0.5073 0.1560 0.2921 1 
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APPENDIX E: 
PRICE CALCULATIONS 
Sawlogs and Veneer logs 
Table E 1. Stumpage prices 
Species Average stumpage prices per Mbf in 
Sawlog quality Veneer log quality 
Walnut $400 $2,225 
Red Oak $90 $305 
White Oak $90 $630 
Soft Maple $60 $80 
Hard Maple $65 $110 
Ash $80 $170 
Elm $65 -
Hickory $55 -
Cottonwood $40 -
Cherry - $180 
Red Elm - $470 
^Forestry Cooperative extension service, I.S.U. 
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Table E 2. Production by species 
Product Total volume in 1980inMbfa 
Average price $/Mbf^ 
Veneer logs 
Ash 57 170 
Hard Maple 14 110 
Soft Maple 24 80 
Red Oak 1,132 305 
White Oak 672 630 
Walnut 1,795 2,225 
Others 107 278 
Sa\^ ogs 
Ash 1,636 80 
Cottonwood 12,830 40 
Elm 2,866 65 
Hickory 447 55 
Hard Maple 3,367 65 
Soft Maple 5,089 60 
Red Oak 16,470 90 
White Oak 12,118 90 
Walnut 5,025 400 
Others 3,626 68 
^Blythetal. 1984. 
^Forestry Cooperative extension service, I.S.U. 
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Veneer Logs 
Weighted average price: 
4,805,391/3,801 = 1,264.24 
Price per Mbf = $1,264.24 
Adjusted price: 
$1,264.24:1.259 :: X : 1.109 
X = $l,114/Mbf 
Sawlogs 
Weighted average price: 
6,208,648/63,474 = 97.81 
Price per Mbf = $97.81 
Adjusted price: 
$97.81:1.259 ::X: 1.109 
X = $86 
Sawmills and Planing Mills 
Total value of shipments in million dollars = 10,465.70 
Total product in billion board feet = 39.4 
Average price per board feet in dollars: 
10.47/39.4 = 0.266 
0.266:1 :: X : 1.107 
X = $0.294462 
Price per Mbf = $294.46 
Hardwood Veneer and Plywood 
Total industry output in billions of square feet = 11.2 
Total value of shipments in billions of dollars = 2.7 
Percent contributed by hardwood veneer in 
plywood manufacturing = 42% 
.42x2.7 = $1,134 
.42 X 11.2 sq. ft. = 4.704 sq. ft. 
$1,134 / 4.704 sq. ft. = $0.24/sq. ft. 
Assumed 70% conversion and 4 sq. ft.to a board feet. 
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Price per board feet = $0.96 
Price per Mbf = $960.00 
Paperboard 
Total product in thousand tons = 29,135 
Total value of shipments in million dollars = 6,434.70 
Average price per ton in dollars: 
6,434,700 / 29,135 = 220.86 
$220.86:1::X: 1.533 
X = $339 
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APPENDIX F: 
PAYROLL, VALUE ADDED, AND EMPLOYMENT 
IN MANUFACTURING SECTORS EST IOWA IN 1982 
IMPLAN Code 1 Payroll^ 
($million) 
Value added^ 
($million) 
• Employment^ 
77 53.0911 54.7423 1,647 
82 540.2512 612.7345 16,135 
83 56.2677 84.0824 1,824 
8É 560.3647 1134.3570 21,809 
105 228.8385 298.4286 2,490 
131 273.0977 342.9183 3,927 
TEB 309.4379 423.4791 8,525 
175 84.5377 115.1598 3,178 
200 313.2583 422.5782 14,961 
215 88.7857 148.1044 1,408 
216 117.0253 245.7309 4295 
220 2.5359 4.4949 109 
225 10.6984 15.3189 432 
234 15.0755 25.0580 580 
235 8.7621 21.7841 209 
236 16.7479 40.9682 927 
240 143.0865 200.6569 4,899 
244 113.0448 155.8154 3,511 
246 8.9786 15.6884 687 
255 7.4012 8.8629 384 
257 107.9868 150.4781 3,716 
280 373.9338 523.2032 16,595 
Ifioldtyped IMPLAN code numbers are aggregated sectors. 
^IMPLAN 1982 data base. 
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IMPLAN Code 1 Payroll^ 
($million) 
Value added^ 
($million) 
Employment^ 
296 248.0126 298.5624 4,032 
322 6.8040 9.3834 527 
325 9.5224 13.5636 510 
330 344.8192 457.7251 16,243 
332 558.3008 786.0100 22,977 
334 431.2879 526.9730 11,240 
371 708.8851 844.7806 29,197 
401 131.8746 141.6167 7,921 
413 0.0547 0.0062 3 
416 44.3130 60.4809 1,886 
426 92.9426 139.5385 5,442 
Totals 6,010.0242 8,323.2851 212,226 
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APPENDIX G: 
VALUE OF TBE SALES TO MANUFACTURING IN THE STATE 
IMPLAN 
Code Sector 
Intermediate 
Demand ($million)l 
1. 160 Logging camps and contrators • 4.5070 
2. 161 Sawmill and planing mills gen. 5.4587 
3. 162 Hardwood dimension and 
flooring 
2.1633 
4. 163 Special products mills, N.E.C. 0.18889 
5. 164 Millwork 39.5581 
6. 165 Wood kitchen cabinets 17.0158 
7. 166 Veneer and plywood 4.5514 
8. 167 Structural wood members, 
N.E.C. 
5.0670 
9. 168 Prefabricated wood buildings 0.0395 
10. 169 Wood preserving 0.5759 
11 170 Wood pallets and skids 3.8816 
12 172 Wood products, N.E.C. 9.3336 
13 173 Wood containers 1.3914 
14 174 Wood household furniture 0.0713 
15 180 Wood office furniture 0.0234 
16 183 Wood partition and fixtures 2.7025 
17 188 Paper mills except buil 0.0135 
18 189 Paperboard mills 0.0968 
19 190 Envelopes 0.0021 
20 181 Sanitary paper products 0.0007 
21 192 Building paper and board 0.0354 
22 193 Paper coating and glazin 0.0472 
23 194 Bags, except textile 0.1582 
llMPLAN 1982 data base. 
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IMPLAN 
Code Sector 
Intermediate 
Demand ($million)l 
24 195 Die-cut paper and board 0.0027 
25 197 Stationery products 0.0050 
26 198 Converted paper products, N.E.C. . 0.0140 
27 199 Paperboard containers and boxes 313.7945 
Total 
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APPENDIX H: 
IMPACT CALCULATIONS 
Sector: Logging camps and 
contractor 
Indirect value added coefficient: 0.1606 
Induced value added coefficient: 0.0654 
Direct value added coefficient: 0.2984 
Type I output Multiplier: 1.3076 
Type III output multiplier: 1.4294 
Type I value added multiplier: 1.5382 
Type in value added multiplier: 1.7574 
Initial change in demand: $100,000 
Output impact: 
($100,000X1.3076) = $130,760 
($100,000X1.4294) = $142,940 
Out put impact = $130,760 - $142,940 
Value added impact: 
($100,000)(0.1606) = $16,060 - Indirect impact 
($100,000X0.0654) = $ 6,540 - Induced impact 
($100,000)(0.2984) = $29,840 - Direct impact 
($29,840X1.5382) = $45,900 - Total impact (Type I) 
($29,840X1.7574) = $52,441 - Total impact (Type IE) 
Value added impact = $459,00 - $52,441 
Sector: Wood office furniture 
Indirect value added coefficient: 0.1629 
Induced value added coefficient: 0.3537 
Direct value added coefficient: 0.3949 
Type I output Multiplier: 1.3156 
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Type III output multiplier: 
Type I value added multiplier: 
1.9746 
1.4124 
Type in value added multiplier: 2.3081 
Output impact: 
($100,000X1.3156) = $131,560 
($100,000X1.9746) = $197,460 
Out put impact = $131,560 - $197,460 
Value added impact: 
($100,000)(0.1629) = $16,290 - Indirect impact 
($100,000)(0.3537) = $35,370 - Induced impact 
($100,000)(0.3949) = $39,490 - Direct impact 
($39,490X1.4124) = $55,776 - Total impact (Type I) 
($39,490X2.3081) = $91,147 - Total impact (Type IE) 
Value added impact = $55,776 - $91,147 
Sector: Feed grains 
Indirect value added coefficient: 0.1899 
Induced value added coefficient: 0.1052 
Direct value added coefficient: 0.3497 
Type I output Multiplier: 1.4225 
Type III output multiplier: 1.6185 
Type I value added multiplier: 1.5430 
Type in value added multiplier: 1.8437 
Initial change in damand: $1(K),000 
Output impact: 
($100,000X1.4225) = $142,250 
($100,000X1.6185) = $161,850 
Out put impact = $142,250 - $161,850 
Initial change in damand: $100,000 
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Value added impact: 
($100,000X0.1899) = $18,990 - Indirect impact 
($100,000X0.1052) = $10,520 - Induced impact 
($100,000X0.3497) = $34,970 - Direct impact 
($34,970X1.5430) = $53,959 - Total impact ("Type D 
($34,970X1.8437) = $64,474 - Total impact (Type m) 
Value added impact = $53,958 - $64,474 
Sector: Farm machinery 
Indirect value added coefficient: 0.1207 
Induced value added coefficient: 0.1074 
Direct value added coefficient: 0.3595 
Type I output Multiplier: 1.2893 
Type III output multiplier: 1.4893 
Type I value added multiplier: 1.3358 
Type in value added multiplier: 1.6344 
Initial change in damand: $100,000 
Output impact: 
($100,000X1.2893) = $128,930 
($100,000X1.4893) = $148,930 
Out put impact = $128,930 - $148,930 
Value added impact: 
($100,000)(0.1207) = $12,070 - Indirect impact 
($100,000)(0.1074) = $10,740 - Induced impact 
($100,000X0.3595) = $35,950 - Direct impact 
($35,950X1.3358) = $48,022 - Total impact (l^pe I) 
($35,950X1.6344) = $58,757 - Total impact (Type III) 
Value added impact = $48,022 - $53,757 
